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Executive Summary

Executive Summary

Many fruit fly species are serious pests of agriculture throughout the
world and represent a threat to the agriculture and ecology of the
United States. In particular, six genera of fruit flies—Anastrepha,
Bactrocera, Ceratitis, Dacus, Rhagoletis, and Toxotrypana—represent a
major threat to United States resources. The U.S. Department of
Agriculture (USDA), Animal and Plant Health Inspection Service
(APHIS), in cooperation with other Federal and State organizations, is
proposing a national program (a broad strategy) to respond to the threat
of these invasive alien pest species. APHIS has prepared this
environmental impact statement (EIS) of the Fruit Fly Cooperative
Control Program in accordance with the National Environmental Policy
Act of 1969 (NEPA) and the Council on Environmental Quality’s
Regulations for Implementing the Procedural Provisions of the National
Environmental Policy Act.

APHIS and its cooperators analyzed a range of alternatives (no action, a
nonchemical program, and an integrated program) and their component
methods in this EIS. The alternatives are broad in scope and reflect the
major choices that must be made for the program. The alternatives’
associated components (exclusion, detection and prevention, and control)
are the specific techniques used in insect control or eradication. They are
limited in scope and may vary in their applicability to different fruit fly
species. This EIS focuses principally on the potential environmental
effects of the control measures, but maintains a secondary focus on the
identification of strategies for the reduction of risk in fruit fly programs.

Each alternative (including no action) has the potential for adverse
environmental consequences. Those consequences are related principally
to the use or the nonuse of control methods. The no action alternative’s
substantial indirect adverse impacts would be the result of an infested
agricultural environment, and increasing and uncoordinated use of
pesticides by the States and the private sector. The nonchemical program
alternative also could have substantial indirect adverse impacts if it were
implemented for all species of fruit flies, but it could be applied
efficiently for some species. The integrated program alternative would
offer the greatest flexibility for responding to fruit fly pests and would
have the least indirect (and long-range) adverse impacts, but it could have
greater direct adverse impacts.

The preferred alternative, an integrated program, offers the greatest
flexibility in responding to fruit fly pest outbreaks. With an integrated
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program, nonchemical and chemical controls would be available to
program managers, based upon the exigencies of the outbreak.
Nonchemical methods, including sterile insect technique (SIT), can be
used in coordination with chemical methods in emergency eradication
programs, or may be used as the principal method in some suppression
programs. The preferred alternative, thus, accommodates eradication or
suppression programs, and allows the use of nonchemical controls,
chemical controls, or both.

The geographical scope of the program was based on factors such as
climate, host availability, avenues of introduction, and past introductions.
One or more of the fruit fly species named in this EIS has the potential to
be introduced into or infest areas in each of the United States. The scope
of this EIS, therefore, is the entire United States. However, past
experience and knowledge suggests that certain coastal States (especially
California, Florida, Texas, and Washington) are at greater risk. This EIS
examined seven ecoregions that included those States. Those ecoregions,
adapted from several classification systems in use, included: California
Central Valley and Coastal, Southwestern Basin and Range, Lower Rio
Grande Valley, Southeastern and Gulf Coastal Plain, Mississippi Delta,
Floridian, and Marine Pacific Forest. The physical environment,
biological resources, human population, cultural, and visual resources
were all discussed in relation to those ecoregions.

This EIS examined comprehensively the environmental consequences
associated with the programs’ use of control methods (especially
chemical control methods). Contemporary risk assessment methodology
and computer modeling were used for qualitative and quantitative
determination of environmental risk. Human health and nontarget
species risk assessments were completed separately and are incorporated
by reference in this EIS. Although this EIS focuses on the chemical
control methods, it analyzes effects of both chemical and nonchemical
control methods on the physical environment, human health and safety,
socioeconomics, cultural and visual resources, and biological resources.
The effects of the control methods are analyzed individually; cumulative
impacts of program and nonprogram controls are also analyzed.

Standard operational procedures and program mitigative measures serve
to negate or reduce environmental impacts of fruit fly control programs.
Standard operational procedures are routine procedures required of the
programs and their employees to safeguard human health and the natural
environment; they are generic in nature and may be substantially the
same as those developed for other APHIS cooperative pest control
programs.
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Executive Summary

Program mitigative measures are measures developed for the purpose of
avoiding, reducing, or rectifying environmental impact; they were
developed specifically for fruit fly control programs. In addition, this EIS
identifies optional risk reduction strategies that may substantially reduce
risk to humans and the natural environment, but that may not be
universally applicable for all fruit fly species.

APHIS and its cooperators will monitor programs to determine the
environmental consequences and the efficacy of their program operations.
Site-specific monitoring plans will be developed and followed for
individual programs. Those plans may vary, depending on the site-
specific characteristics of the program area and on issues that may arise
for individual programs. Procedures for efficacy monitoring and
procedures for handling accidental spills are outlined in guidelines,
policies, and manuals of APHIS and its cooperators.

In the planning and implementation of program actions, APHIS and its
cooperators comply with a variety of environmental laws and policies.
This EIS has been prepared specifically to meet the requirements of the
National Environmental Policy Act of 1969. The Endangered Species
Act of 1973 also provides for biological assessment of potentially
affected endangered and threatened species in a process that is separate
from, yet parallel in many respects to, that of this EIS. APHIS will rely
on its cooperators to identify applicable State environmental regulations,
take the lead for their procedures, and facilitate full compliance with
State laws.

In conclusion, APHIS determined that each alternative has potential for
adverse environmental consequences. The preferred alternative (the
integrated program) would use exclusion, detection and prevention, and
control methods to achieve program objectives. It would rely on
nonchemical and/or chemical control methods, based upon the site-
specific characteristics of the program areas. The integrated program
appears to offer the best combination of short-term risk and long-term
benefit to agricultural resources and the environment, when compared to
no action or a nonchemical program. In general, standard operational
procedures and recommended mitigative measures will negate or reduce
environmental risks; optional risk reduction methods may further reduce
risk for specific conditions.
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1. Introduction

. Introduction

A. The Proposed Action

There are many fruit fly species which are serious pests of agriculture
throughout the world. Six genera of fruit flies in particular—Anastrepha,
Bactrocera, Ceratitis, Dacus, Rhagoletis, and Toxotrypana—represent a
major threat to the agricultural resources of the United States. Because of
their wide host ranges, their abilities to become established or more
widespread, their potential economic impacts, and their potential
ecological impacts (direct and indirect), those species have been the
subject of strict quarantines and comprehensive control programs.

The U.S. Department of Agriculture (USDA), Animal and Plant Health
Inspection Service (APHIS) has cooperated with several State
departments of agriculture in eradication programs for exotic fruit fly
species. In many instances, those programs have taken the form of
emergency actions that were expensive, complex, and sometimes
controversial. Fruit fly programs may have a number of characteristics in
common, including: their recurrent nature, their broad scope, their shared
(although not universally shared) control strategies, and their potential
environmental impacts.

APHIS now proposes to conduct a cooperative national program to
combat invasive and destructive fruit fly pests. APHIS, in cooperation
with other government agencies (refer to table 1-1), has prepared this
programmatic environmental impact statement (EIS) to analyze, in a
combined and holistic fashion, that proposed program. Alternatives and
components of this proposed program are analyzed within this EIS,
which focuses principally on the potential environmental impacts of
control methods. In addition, the EIS maintains a secondary focus on the
identification of strategies for the reduction of risk within cooperative
fruit fly control programs.

Table 1-1. Federal and State Organizations Cooperating in Development
of the Fruit Fly Cooperative Control Program EIS

Federal
USDA, Animal and Plant Health Inspection Service (Lead Agency)
USDA, Agricultural Research Service
U.S. Environmental Protection Agency
State
California Department of Food and Agriculture
Florida Department of Agriculture and Consumer Services
Texas Department of Agriculture
Washington State Department of Agriculture




B. Fruit Fly Species of Concern

There are at least 80 species of fruit fly pests belonging to the dipteran
genera Anastrepha, Bactrocera, Ceratitis, Dacus, Rhagoletis, and
Toxotrypana that are of concern to agricultural officials. Table 1-2 lists
those species, their representative ranges, and their principle hosts. The
list contains tropical, sub-tropical, and temperate species of fruit flies.

All 50 States are subject to repeated introductions of one or more of these
species, and the Southern States are threatened by multiple species.

Figure 1-1. The Mexican fruit fly is one of many damaging
fruit fly pests of agriculture. (Photo credit USDA,
APHIS)

C. Scope and Focus of the Environmental Impact
Statement

The geographical scope of the Fruit Fly Cooperative Control Program
and of this EIS is based on factors relating to climate, host availability,
potential avenues of introduction, and past introductions. APHIS
officials have determined that one or more fruit fly species has the
potential to be introduced into or infest areas in each of the 50 States.
The geographical scope of the Fruit Fly Cooperative Control Program,
therefore, is the entire United States.

1. Introduction



Table I-2. Fruit Flies Subject to Control Action

Scientific Name

Common Name

Representative Ranges

Principle Host(s)

Anastrepha spp.

Anastrepha
antunesi

Anastrepha
bistrigata

Anastrepha distincta

Anastrepha
fraterculus
biotype: Mexican
South American

Anastrepha grandis

Anastrepha
leptozona

Anastrepha ludens

Anastrepha macrura

Anastrepha obliqua

Anastrepha ornata

Anastrepha
pseudoparallela

Anastrepha
serpentina

Anastrepha
sororcula

Anastrepha striata

Anastrepha
suspensa

Bactrocera spp.

Bactrocera
albistrigata

Bactrocera aquilonis

Bactrocera
atrisetosa

Inga fruit fly

South American fruit
fly

South American
cucurbit fruit fly

Mexican fruit fly

West Indian fruit fly,
Antillean fruit fly

Sapote fruit fly,
Serpentine fruit fly

Guava fruit fly

Caribbean fruit fly,
Carib fly

Costa Rica, Panama, Brazil, Peru,
Venezuela

Brazil

Costa Rica, Guatemala, Mexico,
Panama, Brazil, Guyana, Columbia,
Peru, Venezuela

Central America, South America

Argentina, Bolivia, Brazil, Colombia,
Ecuador, Paraguay, Peru, Venezuela

Guatemala, Mexico, Panama,
Bolivia, Belize, Guyana, Venezuela

Belize, Costa Rica, El Salvador,
Guatemala, Honduras, Mexico,
Nicaragua, Texas

Argentina, Brazil, Paraguay,
Venezuela

Central and South America, West
Indies

Ecuador

Argentina, Brazil, Peru

Costa Rica, Guatemala, Mexico,
Panama, South America, Dominica,
Trinidad

Brazil

Central and South America, Trinidad

Florida, Puerto Rico, Bahamas,
Cuba, Dominican Republic, Haiti,
Jamaica

Indonesia, Malaysia, Thailand

Australia

Papua New Guinea

Common guava, hog
plum

Common guava

Mango, star-apple

Citrus, common guava,
apple, mango, pear,
peach, tropical fruits &
nuts

Cucumber, pumpkin,
watermelon

Star-apple, Sapotaceae

Citrus, mango, peach,
apple, avocado

Sapotaceae

Mango, citrus, pear,
tropical fruits & nuts

Common guava, pear

Passion fruit, mango

Citrus, apple, avocado,
tropical fruits

Common guava

Common guava, mango,
citrus, avocado, tropical
fruits

Citrus, apple, guava,
loquat, Suriname cherry,
tropical fruits & nuts

Syzygium spp., tropical
almond

Apple, mango, avocado,
citrus, peach, tropical
fruits

Cucumber, pumpkin,
tomato, watermelon
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Table I-2, continued.

Scientific Name

Common Name

Representative Ranges

Principle Host(s)

Bactrocera
carambolae

Bactrocera caryeae

Bactrocera caudata

Bactrocera correcta

Bactrocera cucumis

Bactrocera
cucurbitae

Bactrocera
curvipennis

Bactrocera
decipiens

Bactrocera
depressa

Bactrocera distincta

Bactrocera diversa

Bactrocera dorsalis

Bactrocera facialis

Bactrocera
frauenfeldi

Bactrocera jarvisi

Bactrocera kirki

Bactrocera
latifons

Bactrocera
melanota

Bactrocera minax

Bactrocera musae

Carambola fruit fly

Guava fruit fly

Cucumber fruit fly

Melon fly, melon
fruit fly

Oriental fruit fly

Solanum fruit fly

Chinese citrus fly

Banana fruit fly

French Guiana, Suriname, Brazil,
Indonesia, Malaysia, Thailand

Southern India

Oriental Asia

India, Nepal, Pakistan, Sri Lanka,
Thailand

Australia

New Guinea area, Oriental Asia
New Caledonia, Vanuatu

New Britain

Japan, Taiwan

American and Western Samoa, Fiji,
Tonga

China, India, Sri Lanka, Thailand

Guam, Hawaii, Bhutan, China, India,
Myanmar, Thailand

Tonga

Queensland, New Guinea area,
South Pacific

Australia

South Pacific

China, India, Laos, Malaysia,
Pakistan, Sri Lanka, Taiwan,
Thailand, Hawaii

Cook Islands

Bhutan, China, India

Australia, New Guinea area

Carambola, mango, chili
pepper, banana, tropical
fruit

Citrus, common guava,
mango

Pumpkin, cucumber,
gourds

Citrus, mango, common
guava

Cucurbits, tomato,
papaya

Cucurbit crops, avocado,
papaya, peach, citrus

Citrus

Pumpkin, cucurbits

Pumpkin, cucurbits

Breadfruit, star-apple

Cucurbits, pumpkin,
gourd

Apple, mango, pear,
peach, banana, papaya,
tomato, citrus, tropical
fruits

Avocado, citrus, mango,
peach, pepper, tomato,
tropical fruit

Common guava, tropical
almond, mango

Common guava, mango,
pear, peach, papaya,
citrus, banana

Citrus, mango, peach,

pineapple, peppers,
tropical fruit

Solanaceous crops,
eggplant, tomato

Citrus, mango, common
guava

Citrus

Banana, common guava
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Table I-2, continued.

Scientific Name Common Name

Representative Ranges

Principle Host(s)

Bactrocera
neohumeralis

Bactrocera
occipitalis
Bactrocera oleae Olive fruit fly

Bactrocera papayae

Bactrocera
passiflorae

Fijian fruit fly
Bactrocera
philippiensis

Bactrocera psidi

Bactrocera
pyrifoliae

Bactrocera tau

Bactrocera trivialis

Bactrocera tryoni Queensland fruit fly

Bactrocera
tsuneonis

Japanese orange fly

Bactrocera
tuberculata

Bactrocera umbrosa

Bactrocera
xanthodes

Bactrocera zonata Peach fruit fly

Ceratitis spp.

Ceratitis anonae

Mediterranean fruit
fly

Ceratitis capitata

Ceratitis catoarii Mascarene fruit fly

Australia, Papua New Guinea

Philippines

Mediterranean Africa

Thailand, Malaysia, Indonesia,
Singapore

Fiji, Niue Island, Tonga
Philippines
New Caledonia

North Thailand

Oriental Asia

Torres Strait Islands, Indonesia,
Papua New Guinea

Australia

China, Japan

Myanmar, Thailand, Vietnam

New Guinea area, Oriental Asia,
South Pacific

South Pacific

India, Indonesia, Laos, Sri Lanka,
Thailand, Vietnam

Africa

Africa, Australia, Mediterranean
Europe, Middle East, Central and
South America, Hawaii

Mauritius, Reunion, Seychelles

Apple, citrus, mango,
peach, raspberry, plum,
tomato, tropical fruit

Mango

Olive

Guava, mango, citrus,
starfruit

Avocado, cocoa citrus,
mango, papaya

Papaya, mango, other
tropical fruit

Citrus, common guava,
mango

Guava, peach

Cucurbits

Common guava, peach,
pepper, citrus

Apple, avocado, berries,
grape, citrus, papaya,
peach, pear, pepper,
tomato, tropical fruit

Citrus

Peach, mango

Breadfruit

Bell pepper, papaya,
pineapple, tomato,
watermelon, common
guava

Peach, apple, papaya,
citrus, common guava

Mango, coffee, tropical
almond, avocado, guava

Tropical and temperate
fruits and nuts

Avocado, peppers,
mango, peach, tomato,
other tropical fruits
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Table I-2, continued.

Scientific Name

Common Name

Representative Ranges

Principle Host(s)

Ceratitis colae

Ceratitis cosyra

Ceratitis malgassa

Ceratitis pedestris

Ceratitis punctata

Ceratitis quinaria

Ceratitis rosa

Ceratitis rubivora

Dacus spp.
Dacus axanus

Dacus bivittatus

Dacus ciliatus

Dacus demmerezi

Dacus frontalis

Dacus lownsburyii

Dacus punctatifrons
Dacus smiroides

Dacus
solomonensis

Dacus telfaireae

Dacus vertebratus

Rhagoletis spp.

Rhagoletis cerasi

Rhagoletis conversa

Rhagoletis
lycopersella

Mango fruit fly,
Marula fruit fly,
Marula fly
Madagascan fruit fly
Strychnos fruit fly
Five spotted fruit fly,
Rhodesian fruit fly,

Zimbabwean fruit fly

Natal fruit fly, Natal
fly

Blackberry fruit fly

Pumpkin fly, greater
pumpkin fly, two-
spotted pumpkin fly

Ethiopian fruit fly,
lesser pumpkin fly,
cucurbit fly

Jointed pumpkin fly,
melon fly

European cherry
fruit fly

Cameroun, Ghana, Cote d’lvoire,
Nigeria, Sierra Leone, Zaire

Africa

Madagascar

Angola, South Africa, Zambia,
Zimbabwe

Africa

Africa, Yemen

Africa

Cameroun, Kenya, Malawi, South
Africa, Uganda, Zimbabwe

Australia, New Guinea area

Central and southern Africa

Africa, Middle East, Indian Ocean,
Oriental Asia

Madagascar, Mauritius, Reunion

Africa, Cape Verde Islands, Saudi
Arabia, Yemen, Arab Republic

Angola, South Africa, Zimbabwe

Central and southern Africa
Brunei, Indonesia, Malaysia

New Guinea area

Kenya, Malawi, Tanzania, Zimbabwe

Africa, Madagascar, Saudi Arabia,
Yemen, Arab Republic

Europe

Chile

Peru

Cola

Mango, sour orange

guava, avocado, peaches

Citrus, common guava

Tomato

Cocoa, tropical fruits

Apricot, citrus, guava,
peach

Apple, common guava,
pear, papaya, mango,
peach, citrus, grape

Rubus spp.

Cucurbits

Melons, cucumber,
squash, pumpkin

Melons, cucumber,
squash, pumpkin

Cucumber, pumpkin,
watermelon

Cucumber, pumpkin,
melons

Cucurbits

Cucurbits
Cucurbits

Cucumber, pumpkin
Cucurbits

Melons, cucumber,
squash

Cherries

Solanaceous crops

Tomato
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Table I-2, continued.

Scientific Name Common Name Representative Ranges Principle Host(s)
Rhagoletis nova Chile Pepino
Rhagoletis Apple maggot fly Eastern and Western U.S. Apple, sour cherry,
pomonella peach
Rhagoletis tomatis Chile, S Peru Tomato
Toxotrypana sp.
Toxotrypana Papaya fruit fly Costa Rica, Guatemala, Mexico, Papaya
curvicauda Panama, Brazil, Columbia, West

Indies

This list is based on current available information and does not identify all fruit fly species present in, or of concern to, the United
States. Regulatory decisions for a specific commodity will be based on a complete risk analysis that considers the commodity or
host (species and variety), known pests and their distribution, origin of host material, and all other factors affecting risk.

1. Introduction

The organizational scope of the EIS includes the analysis of all
reasonable alternatives for the program, with component technologies.
Refer to chapter 3, Alternatives, for a discussion of alternatives,
component technologies, and associated impacts. Issues identified at the
outset by APHIS for comprehensive consideration within the EIS
included: improving risk reduction strategies, emergency communication
strategies, selection of program control components, exploitation of new
or evolving technologies, environmental justice considerations, (refer to
section 8.E), and environmental monitoring.

APHIS conducted scoping for the EIS between the period January 1,
1998, to March 31, 1998. A draft EIS was prepared and submitted to the
public for comment on July 30, 1999 (refer to appendix A). Comments
received during scoping and on the draft were considered fully by APHIS
in the planning of the EIS. Issues and concerns identified by the public
included: potential human health impacts, chemical hypersensitivity, and
potential pollution. The comments received from the public helped
APHIS to determine the principal focus of the EIS and to refine the
discussion that was contained in the draft. From the history of past
programs and the results of the scoping process, APHIS and its
cooperators recognize fully the public’s concern about the potential
impacts of program chemicals on human health, biological resources, and
the physical environment.



Figure 1-2. The larva of the Medfly is a slender, cream-
colored maggot. (Photo credit USDA, APHIS)

D. Programmatic Analysis and Site-specific Review

This EIS is a broad, programmatic analysis of the alternatives for fruit fly
programs that collectively make up the Fruit Fly Cooperative Control
Program. It focuses on available program control methods and their
potential environmental consequences, and is not intended to serve as an
encyclopedic compendium of information about specific fruit fly
programs. Instead, it provides an overview of the programs and
incorporates by reference detailed information that may be found in
documents like the “Medfly Cooperative Eradication Program, Final
Environmental Impact Statement—1993,” and “Oriental Fruit Fly
Regulatory Program, Environmental Assessment, November 1991.”

In addition to providing a broad overview, this EIS also conveys the
specific procedures which APHIS will follow prior to implementation of
a program, to ensure that site-specific characteristics of the program area
are considered. For example, prior to implementing a program, APHIS
will consider site-specific characteristics such as: (1) unique and
sensitive aspects of the proposed program area; (2) applicable
environmental documentation, including the programmatic EIS; and

(3) applicable new developments in environmental science or control
technologies. To the extent possible, when separate Federal and State

1. Introduction



1. Introduction

site-specific environmental reviews are prepared, they will be
coordinated. Such site-specific environmental reviews will summarize
and incorporate by reference all programmatic analyses contained in the
EIS.

Site-specific review of the program areas will consider such things as:
land usage patterns (including agricultural cropping), unique or sensitive
areas, water bodies and their drainage, endangered and threatened
species, human population density, cultural factors, and unique human
health issues (such as homeless people, people with special medical
conditions, or ethnic groups that require special notification procedures).
APHIS will review existing environmental documentation, including the
EIS, risk analyses, biological assessments, and any site-specific tiered
environmental assessments, to ensure that program procedures and
protective measures are appropriate. Also, after the publication of the
EIS, APHIS will consider new developments in environmental science
(new findings or requirements related to potential risk to humans or other
nontarget species) and in scientifically and operationally proven control
technologies (new, more efficacious, and more environmentally sound
controls).

The site-specific review will be appropriate, based upon the
circumstances, issues, and timeframe of need for the program. Generally,
the site-specific assessment prepared for a program will be adequate to
analyze and disclose new and important information relative to a
particular program area. In cases where major changes are apparent, a
supplement to this EIS or a new EIS may be required. Specific
procedures for site-specific evaluation are included within this EIS (see
appendix B).
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Figure 1-3. The cardboard Jackson trap is one type
of trap used to detect and delimit fruit fly
infestations. (Photo credit USDA, APHIS)

1. Introduction



Il. Purpose and Need

Il. Purpose and Need

The U.S. Department of Agriculture, Animal and Plant Health Inspection
Service (APHIS), as lead agency in cooperation with other Federal and
State organizations (refer back to table 11 for list), is evaluating the
potential environmental effects of a broad cooperative program for the
control of various fruit fly species that could be introduced to areas of the
United States. This program is necessary because of the destructive
potential of these exotic pests and the serious threat they represent to
U.S. agriculture. Refer back to table 1-2 for a list of the fruit fly species,
their representative ranges, and their principle hosts.

Figure 2—1. Citrus exhibiting characteristic fruit fly
larval feeding damage. (Photo credit
USDA, APHIS)

APHIS’ authority for cooperation in the program is based upon

Title IV-Plant Protection Act, Public Law 106-224, 114 Stat. 438—455,
which authorizes the Secretary of Agriculture to take measures to prevent
the dissemination of a plant pest that is new to or not known to be widely
prevalent or distributed within or throughout the United States.

APHIS and its cooperators have responded to invasive pest species
introductions several times in the past, combining forces for the exclusion,
detection, and eradication of harmful fruit fly pests. Many of those
programs used common strategies or methods, although species

11
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differences and site-specific environmental characteristics made it
impossible to use the same strategies and methods for all fruit fly species.

This environmental impact statement (EIS) analyzes in a broad way the
potential environmental consequences of activities and methods for the
exclusion, detection, and control (eradication or suppression) of specified
exotic fruit fly species. It evaluates, in programmatic fashion, a single
program that now integrates program components that once existed (and
were analyzed previously) as separate fruit fly eradication programs. This
EIS focuses, in particular, on strategies to reduce risk in such programs.
It examines previously available and new technologies that can be used
against fruit fly pests, and also considers the potential environmental
impacts of no action. This EIS is not a decision document, but it will be
used in conjunction with other relevant material to plan actions and make
decisions. It fulfills the need to inform decision makers and the public of
potential environmental impacts and reasonable alternatives which would
avoid or minimize adverse impacts or enhance the quality of the human
environment.

Il. Purpose and Need
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lll. Alternatives

A. Introduction

The Animal and Plant Health Inspection Service (APHIS) and its
cooperators have analyzed a range of alternatives and their associated
components in this environmental impact statement (EIS). The analyzed
alternatives are broad in scope, reflecting the overall need for a program
objective that will accommodate emergency responses to any of a large
number of potentially damaging fruit fly species. Although our previous
analysis of Medfly programs required us to choose between suppression
or eradication alternatives, a number of factors (e.g., the wide range of
fruit fly species considered in this EIS, the pests’ varying potentials for
damage, and the characteristics of future outbreaks) make it highly likely
that APHIS and its cooperators will be involved in both suppression and
eradication programs for fruit flies in the future.

The alternatives for fruit fly programs have been framed in a way that
facilitates the identification of issues and the choices that are to be
made—especially the choices involving the inclusion or exclusion of
chemical pesticide components. The alternatives considered in this EIS,
therefore, include (1) no action, (2) a nonchemical program, and (3) an
integrated program (the preferred alternative). The alternatives and
associated components are reasonable, but vary with regard to their
practicality or feasibility based on environmental, scientific, regulatory,
economic, and logistical perspectives. They may vary considerably with
regard to their effectiveness, capability to attain program objectives, and
immediate applicability for large-scale programs. Refer to table 3—1 for a
summary listing of the alternatives and their components.

B. Alternatives Evaluated

Analysis has determined that there are potential environmental
consequences for each of the alternatives, including the no action
alternative. Environmental consequences would result from the
program’s activities and capabilities to exclude, detect, protect from, or
control fruit flies. The inability to prevent or control large infestations
would result in risk to the environment, our agricultural products, and our
economy. Environmental consequences may also result from the
program and nonprogram use of control methods against fruit flies
(especially the chemical control methods). The environmental
consequences of future fruit fly programs may be predicted generally, but
cannot be predicted with absolute confidence or be quantified because of

13
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Table 3—-1. Alternatives’ Component Methods

No Action Nonchemical Integrated
Exclusion
Quarantines
Federal/State Cooperation 0] X X
Inspection
Inspection Teams (0] X X
X-ray Technology 0] X X
Canine Teams (0] X X
Computer Tracking 0] X X
Detection and Prevention
Detection
Detection Trapping (0] X X
Delimitation Trapping (0] X X
Prevention
Pathway Studies 0] X X
Prevention Initiatives (0] X X
Sterile Insect Technique (0] X X
Control
Nonchemical Control Methods
Sterile Insect Technique (0] X X
Physical Control 0] X X
Cultural Control (0] X X
Biological Control* 0] 0] 0]
Biotechnological Control* 0] 0] 0]
Cold Treatment (0] X X
Irradiation Treatment (0] X X
Vapor Heat Treatment (0] X X
Chemical Control Methods
Aerially-applied Baits (0] (0] X
Ground-applied Baits (0] (0] X
Soil Treatments (0] (0] X
Fumigants 0] 0] X
Mass Trapping (0] X X
Pesticide Devices (0] (0] X

*Method under development; not approved for use.

the uncertainties regarding the areas, the extent of the infestations, the
future availability of control methods, and the implementation of various

mitigative methods.

The relative environmental consequences of each alternative (see
table 3—2, Alternatives Evaluated) were determined from individual
analyses of their components (subjectively for the nonchemical

components, qualitatively and quantitatively for the chemical

components). The scale of potential consequences appears below

table 3-2.
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Table 3—-2. Alternatives Evaluated

Relative Consequences (See Scale Below)
No Action Nonchemical Integrated

Exclusion
Quarantines
Federal/State Cooperation N/A 1 1
Inspection
Inspection Teams N/A 1 1
X-ray Technology N/A 1 1
Canine Teams N/A 1 1
Computer Tracking N/A 0 0
Detection and Prevention
Detection
Detection Trapping N/A 1 1
Delimitation Trapping N/A 1 1
Prevention
Pathway Studies N/A 0 0
Prevention Initiatives N/A 1 1
Sterile Insect Technique N/A 1 1
Control
Nonchemical Control Methods
Sterile Insect Technique N/A 1 1
Physical Control N/A 1 1
Cultural Control N/A 1 1
Biological Control N/A U U
Biotechnological Control N/A U U
Cold Treatment N/A 1 1
Irradiation Treatment N/A 1 1
Vapor Heat Treatment N/A 1 1
Chemical Control Methods
Aerially-applied Baits N/A N/A 2
Ground-applied Baits N/A N/A 1
Soil Treatments N/A N/A 2
Fumigants N/A N/A 1
Mass Trapping N/A 1 1
Pesticide Devices N/A N/A 1
Summary Evaluation 2 2* 2*

(The summary evaluations for the no action and nonchemical alternatives are based on the
anticipated, uncoordinated, nonprogram use of pesticides.)

Scale:
0 = None No anticipated environmental consequences.
1 = Minimal Minimal or minor environmental consequences; determination based on initially

low intrinsic effects or on reduction of effects to minimal levels by means of
programmatic standard operational procedures.

2 = Higher Higher relative potential for environmental consequences than above category.
* Denotes capable of being reduced to minimal levels through application of
programmatic standard operational procedures, mitigative measures, and/or
site-specific protection measures.

N/A = Not Applicable Federal action not a part of this alternative.
U = Unknown Unknown potential for environmental consequences; control technology may
be in an early stage of development, not enough details are known about

potential environmental consequences, or more detailed information about
control methods and patterns of use are required.

ll. Alternatives
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C. Alternatives in Detail

The no action alternative would be characterized as no APHIS
cooperation to control (suppress, eradicate, or otherwise manage)
outbreaks of invasive alien fruit fly pests. Any control efforts would be
left up to State or local governments, growers or grower groups, and
individual citizens. There is no way of predicting whether any of those
groups would have the resources or the authorities to take the actions
required to exclude or control alien fruit fly pests.

The most probable outcome of the no action alternative would be that
many exotic species of fruit flies would be able to establish a permanent
foothold and expand their ranges within the United States. The
restrictions on movement of local produce by State authorities from these
infestations would result in domestic market losses to growers within the
affected areas. The exotic fruit flies could eventually spread to all areas
of the United States having suitable hosts and climate. This would result
in widespread destruction of commercial food crops and home garden
products. Because of the threats the pests would constitute to the
agricultural systems of foreign countries, certain countries would restrict
or prohibit the entry of host produce from the United States, thereby
eliminating many current (and potential future) U.S. export markets.

In the absence of government efforts to control exotic fruit fly pests,
losses and damage to private and commercial crops would provoke
independent control efforts. Lacking the resources or capability to use
sophisticated program techniques, such as detection trapping, sterile
insect technique, and regulatory controls, the growers or homeowners
could be expected to rely predominantly on chemical pesticides. Those
efforts could result in continually increasing, uncoordinated, and less-
controlled use of pesticides.

The severity of environmental consequences to human health, nontarget
species, and the physical environment would depend upon the area of the
application and the characteristics of the pesticides used. Where people
are present, they might be uninformed of the times and areas of
applications, and therefore would be unable to take the precautions
necessary to avoid exposures. Public exposure to various pesticides used
privately or commercially at differing application rates may pose
increased risks of synergistic or cumulative effects from the interaction of
the pesticides. In general, the potential for environmental consequences
from no action would be expected to exceed that from a cooperative
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Program

ll. Alternatives

control program using approved program pesticides according to APHIS
risk reduction strategies (see chapter 6).

APHIS could participate in a nonchemical program (one that uses only
nonchemical control measures) to suppress (reduce populations to below
an economic threshold), eradicate (eliminate a pest from an area), or
otherwise manage fruit fly pests. Under this alternative, APHIS and its
cooperators would need to review all available data about fruit fly pest
species and their occurrences, determine the most appropriate objective,
and select a course of action using only nonchemical components as
described in depth later in this chapter. A suppression (management)
program’s potential for success might depend upon such factors as (1) the
infestation’s distance to the pests’ home range, (2) the availability (or
nonavailability) of hosts during the growing season, and (3) the
availability of an effective regulatory protocol (to contain the infestation
while still permitting commerce). APHIS’ choice of nonchemical
program components for an individual program would depend upon site-
specific circumstances, the biology and vulnerability of the pest species,
and the resources that could be brought to bear on the problem.

APHIS’ level of involvement for a nonchemical program would be
dependent upon a number of factors, including the availability of control
technology, the nature of the infestation, the technological and logistical
capabilities of State cooperators, and the availability of resources.
(APHIS obtains much of its resources for emergency eradication
programs through emergency funding; funding for prevention activities
and suppression programs could become extremely limited.) Regulatory
efforts would be maintained; grower groups and individuals would be
encouraged and required to comply with regulations designed to reduce
the potential spread of pest species.

APHIS’ exact role and its dedication of resources in the implementation
of a nonchemical program would depend upon the pest species and the
nature of the outbreak. For many species of exotic fruit flies effective
nonchemical control or eradication techniques do not exist, and therefore
the nonchemical option does not apply to them. APHIS’ authority to take
action in a nonchemical program is based upon Title [V-Plant Protection
Act, Public Law 106-224, 114 Stat. 438—455, which authorizes the
Secretary of Agriculture to take measures to hold, seize, quarantine, treat,
and destroy plant pests that are new to or not known to be widely
prevalent or distributed within and throughout the United States. APHIS
and its cooperators prefer to eradicate exotic fruit fly pest outbreaks while
they are small in size, thereby reducing risk of spread and resultant

serious impacts to agriculture and the environment. APHIS currently
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Figure 3—-1. Detector dogs a trained to find smuggled -
fruit at airports, seaports, and land border
ports. (Photo credit USDA, APHIS)

cooperates, however, in a Mexican fruit fly suppression program in the
Lower Rio Grande Valley of Texas. (The Mexican fruit fly is found over
a wide area of Mexico and also in the Lower Rio Grande Valley.) This
program is predominantly a nonchemical suppression program using
sterile insect technology, but includes some chemical regulatory
commodity treatments.

In most other cases, although the direct environmental consequences of a
nonchemical program would be expected to be minimal, the indirect
environmental consequences would be expected to be substantial. The
probable result of implementation of a nonchemical program would be
similar to that of no action: without effective chemical control methods,
many exotic species of fruit flies would be able to gain a permanent
foothold and expand their ranges within the United States, and other
countries would restrict or prohibit the entry of host produce from the
United States. Growers and homeowners could be expected to use
greater quantities of whatever pesticides are available to control their
fruit fly pests with increasing environmental consequences.

As with no action, the severity of environmental consequences to human
health, nontarget species, and the physical environment would depend
upon resultant nongovernmental use of pesticides and those pesticides’
characteristics. The public would be uninformed of the times and areas

Ill. Alternatives
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of applications, and therefore be unable to take the precautions required
to avoid exposures. Public exposure to various pesticides used privately
or commercially at differing application rates poses increased risks of
synergistic or cumulative effects from the interaction of the pesticides.
Finally, the potential for environmental consequences from a
nonchemical program would be expected to be less than that of no action
(because of the effect of cooperative programs which would help to
mitigate pest impacts), but more than that of a properly controlled
integrated program (because of an integrated program’s capability of
responding quickly and more effectively to pest outbreaks).

An integrated program would be characterized by cooperative integrated
efforts to control (suppress, eradicate, or otherwise manage) invasive
exotic fruit fly pests. It would utilize principles of integrated pest
management (IPM), defined by the Council on Environmental Quality in
1972 as “. . . the selection, integration, and implementation of pest
control actions on the basis of predicted economic, ecological, and
sociological consequences” (CEQ, 1972).

Such a program would use (singly, or in combination) exclusion,
detection and prevention, and control (nonchemical and chemical)
components. The selection of those components would take into
consideration several factors, including economic (the cost and the cost
effectiveness of various methods in both the short- and long-term),
ecological (the impact on nontarget organisms and the environment), and
sociological (the acceptability of various integrated control methods to
cooperators, or the potential effects on land use).

In an integrated program, program managers would vary their use of
control methods so as to protect human health, nontarget species
(including endangered and threatened species), sensitive areas, and other
components of the environment within the potential program area. They
also would utilize specific protection measures and/or mitigation
methods in combination with their selection of those control methods, to
maximize efficacy and minimize environmental risk. Provided that the
potential environmental effects of the program components have been
analyzed and that necessary protective measures are employed, maximum
flexibility can be afforded the program manager for the selection of
control methods to fit the situation.
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For an integrated program, the range of environmental consequences to
human health, nontarget species, and the physical environment would
depend upon the control methods used. However, integrated programs
(especially eradication programs), under careful program supervision,
which use chemical pesticides as control tactics, are expected to have less
adverse impacts than no action or nonchemical programs which would be
expected to result in continually escalating private uses of pesticides (as
pest infestations spread). Eradication has an end point; private use has no
end point and would result in much greater use of pesticides over the
long-term. In addition, the protective measures, mitigative methods, and
public information activities under a government managed integrated
program would also be expected to reduce the severity of adverse
environmental consequences. For example, members of the public would
be informed of the times and areas of applications, and therefore would
be able to take, at their discretion, the precautions required to minimize
and/or avoid exposure.

Figure 3-2. Release of sterile Medflies from the back
of a truck in a suburban neighborhood.
(Photo credit USDA, APHIS)
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D. Control Components Evaluated

The control methods examined within this EIS vary extensively with
respect to their potential environmental consequences. The nonchemical
methods, used exclusively, have relatively minimal direct environmental
impacts but relatively severe indirect environmental impacts (based on
their predicted failure to establish control and resultant uncoordinated use
of pesticides. The chemical methods have relatively greater direct
environmental impacts, but because of their expected use patterns, their
net indirect impacts are less severe. From the risk assessments and the
subjective evaluations done for this EIS, a broad categorization of the
potential environmental effects of the control methods was developed
(refer to table 3—3 on the next page).

E. Control Components in Detail

a. Sterile Insect Technique

Sterile insect technique (SIT) involves the release of sterilized fruit flies
into infested areas where they mate with the feral fruit flies, producing
only infertile eggs. SIT has been used successfully and/or developed as a
control method for the Medfly, Mexican fruit fly, Caribbean fruit fly
(Carib fly), and the melon fly. SIT may be used as a component of an
overall detection and prevention strategy, or it may be used as a
component of suppression or eradication programs. In practice, if the
sterile insects are released often enough and in sufficient numbers, a feral
population will decline and can eventually be eradicated. SIT has been
proven effective against low-level Medfly and Mexican fruit fly
populations where high overflooding ratios are possible to achieve.
There has also been success in use of SIT as an area-wide prevention
effort at certain locations in California and Florida. SIT has not been an
effective eradication tool in production areas because of inadequate
overflooding ratios and losses from grower applications of insecticides.

Chemical bait sprays, such as those that include malathion, are
considered necessary in eradication programs to eliminate gravid female
fruit flies and reduce the population density to a low level before SIT is
employed. Increasing the ratio of sterile male fruit flies to feral male fruit
flies improves the effectiveness of the technique. Current data indicate
that sterile female fruit flies do not contribute to the suppression of the
target pest and that releases of predominantly male flies work much
better. This is the force driving the change to predominantly male release
programs against the Medfly and the effort to develop genetic sexing
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Table 3-3. Control Methods Evaluated

Potential Consequences
0 = None

1 = Minimal

2 = Higher

U = Unknown

Physical Environment

Human Health & Safety

Biological Resources

Cumulative Effects
Environmental Effects

Unavoidable

Nonchemical Control Methods

-

-

N

Sterile Insect Technique

Physical Control

Cultural Control

Biological Control

Biotechnological Control

Cold Treatment

Irradiation Treatment

Vapor Heat Treatment

Chemical Control Methods

Aerially Applied Baits

Malathion

N

Spinosad*

SureDye**

Ground Applied Baits

Malathion

Spinosad

SureDye*

Soil Treatments

Chlorpyrifos

Diazinon

Fenthion

Fumigants

Methyl Bromide

Mass Trapping

* Presently applied aerially only in rural areas.

** Not approved and labeled at this time; undergoing testing.

. Alternatives



ll. Alternatives

strains for other fruit flies under mass production. Used in integrated
programs, SIT also affords continuing effectiveness on adults that emerge
from the ground where they were not affected by earlier chemical bait
sprays.

Sterile fruit flies are reared under sanitary laboratory conditions. At some
stage in their life cycle, often the pupal stage, the fruit flies are subjected
to chemosterilents, irradiated with gamma rays, or subjected to radiation
from electron beams to make them sterile. The sterilized insects are then
packaged in containers for shipping and later released into the
environment by means of aircraft or ground vehicles. Generally, APHIS
will not permit the rearing of specific fruit fly species within areas that

are not regulated for the same pest species. Sterile Medflies are produced
at the rearing facilities in Waimanolo, Hawaii; Honolulu, Hawaii; San
Miguel Petapa, Guatemala; and Metapa de Dominguez, Mexico. Sterile
Mexican fruit flies are produced at the rearing facility in Mission, Texas.

Safety guidelines are followed by the sterile insect laboratories in all
steps of sterile insect production. Irradiation equipment is checked on a
regular basis and no problems associated with its use under APHIS
permits have been known to occur. The irradiated insects are not
radioactive and pose no risk to the environment.

SIT can be a very effective control method. In combination with
carefully coordinated malathion-based bait spray applications, SIT has
been a principal tactic used in most recent successful Medfly
eradications. However, SIT alone was attempted for Medfly eradication
in the fall of 1980 in Santa Clara County, California; there, sole reliance
on SIT was unsuccessful because the feral population was too high and
the necessary release ratio of sterile to feral fruit flies could not be
maintained. As a result, the Medfly population and the infested area
expanded, requiring use of alternative control methods over a larger area,
including aerial application of malathion bait spray.

b. Physical Control

Physical control involves physical actions taken to eliminate fruit fly
hosts or host produce. Fruit stripping and host elimination are two
principal physical control methods. Fruit stripping is employed when
fruit fly larvae are found. The physical elimination of fruit fly hosts,
when possible and appropriate, may be especially helpful in the
elimination of small, isolated infestations.
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Figure 3—3. The Steiner trap (made of plastic) is
often used to monitor the effectiveness
of the sterile insect technique. (Photo
credit USDA, APHIS)

Typically, in Medfly programs, when trapping and subsequent fruit

cutting determine that a property is infested, all host fruits on the property
and those properties immediately adjacent are stripped promptly and
disposed of according to APHIS protocols. With fruit stripping, only the
actual host material (the fruit) is removed, causing little or no detrimental
effect to the health of the plant. The area stripped of host fruit normally
includes all properties within 200 meters (656 feet) of the confirmed
larval site. The host fruit may be destroyed by burial, incineration, or a
combination of both methods at an approved landfill or refuse site. The
legal and logistical aspects of collecting and disposing of the fruit are a
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limitation to its operational use. For example, the size of the infested
area and the ability to gain access to residential properties may limit the
method’s effectiveness.

Extensive fruit stripping, however, may have a drawback. In the
1980-81 California Medfly program, extensive fruit stripping was
believed by many experts to have stimulated dispersal of gravid females
thereby making eradication more difficult.

Although the goal of host elimination is the same as fruit stripping, its
methods and effects differ substantially. In a moderate scenario, host
elimination might mean the removal of only a few plants from an urban
environment. In a more extreme scenario, host elimination could involve
the destruction of numerous wild host plants (native or escaped exotic
species). This could result in potential for adverse environmental effects
from removal and/or destruction of entire plants (especially trees and
woody shrubs) in natural areas. Control of fruit flies in commercial
plantings may require a method other than host elimination, if large
perennial plantings are involved. Except in very limited circumstances,
host elimination is unacceptable because of environmental
considerations, time and resource constraints.

c. Cultural Control

Cultural control reduces pest populations through manipulation of
agricultural practices. In general, agricultural practices are modified to
make the crop environment as unfavorable as possible for the insect pest.
Cultural control methods frequently include: clean culture, special
timing, trap cropping, use of resistant varieties, crop rotation, varying
plant locations, and manipulation of alternate hosts. Several of these
methods (but not all) may have applicability for control of fruit flies and
are discussed here. However, cultural control methods are considered to
be of limited effectiveness and most useful as complementary control
methods for fruit flies.

Clean culture, or careful and complete harvesting combined with
destruction of infested and unmarketable fruit fly host crops, can be
important in reducing fruit fly populations. Collecting and burying host
fruit left after harvest, destroying damaged fruit, and removing unwanted
or wild alternate hosts in and around fields are often recommended for
suppressing fruit fly infestations. Collecting and destroying potential
host fruit eliminates the fruit fly host stages in the fruit as well as the host
fruit which is a possible source of continued infestation.
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Special timing could be employed in some geographical regions by
scheduling the planting of early-season or short-season fruit and
vegetable crops so that fruit ripening does not coincide with peak fruit fly
activity, or by harvesting the fruit before it reaches a stage of ripeness
highly susceptible to fruit fly attack. Although this technique
theoretically could reduce fruit fly populations, it is not likely to do so for
a variety of reasons. First, the development of most fruit flies generally
coincides with the development (growth) of their host crops. Also, it is
doubtful that enough control could be exercised over commercial
agricultural practices to make the technique effective or worthwhile.
Finally, the presence of multiple hosts in many areas that are susceptible
to fruit fly infestations limits the applicability of this method.

Trap cropping involves the planting of a crop that is favored by the pest
in order to attract and concentrate the pest in a limited area where the pest
can be destroyed by chemical or cultural methods. For other insect pests,
trap cropping often involves planting a small plot of the favored host crop
earlier than the main crop so that overwintered life stages of the pest will
be concentrated and destroyed by pesticides or by plowing the crop under
before the main crop is infested. It is unlikely that this method could be
applicable to most fruit fly programs because of the perennial nature of
many host species, the availability of multiple host species in the program
areas, and the lack of data on effectiveness of trap crops in attracting fruit
flies from distant areas.

Resistant varieties may be of some future benefit in helping to prevent
fruit fly infestations. Some reduction in risk of fruit fly infestations could
be achieved through public response to a public information program
designed to illustrate the value of and recommend the selection of plant
varieties that are nonhosts or are partially resistant to fruit flies.
Mechanisms that serve as a basis for host plant resistance to the Medfly
have been demonstrated in some host plants (Greany et al., 1983; Eskafi,
1988). However, there are so many hosts and secondary hosts of fruit fly
pest species that this technique may be of limited value for eradication
programs. Also, as with special timing, it is not likely that sufficient
control could be exercised over the commercial agricultural industry or
homeowners to make this control method worthwhile. It is not likely that
industry would restrict its selection of varieties on the basis of a potential
threat.

Crop rotation and varying the locations of plantings have little

applicability to fruit fly programs. Perennials (like oranges, grapefruit,
and apples) cannot be moved around or rotated, and even if annual host
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crops were rotated it probably would not prevent fruit fly pests from
finding suitable hosts in the surrounding area.

d. Biological Control

Biological control (or biocontrol) is a pest control strategy making use of
living natural enemies, antagonists or competitors, and other self-
replicating biotic entities. Biological control differs from natural control
of pest organisms in that human intervention is involved in the
dissemination of the pest’s enemies (parasites, predators, and pathogens).

APHIS and its cooperators have successfully utilized biological control
agents in several insect and weed pest control programs. APHIS believes
that biological control, appropriately applied and monitored, is an
environmentally safe and desirable form of long-term management of
pest species. APHIS further believes that biological control is preferable
when applicable, but recognizes its limited application to emergency
eradication programs. Whenever possible, biological control should
replace chemical control as the base strategy for integrated pest
management (Melland, 1992).

However, biological control is neither a panacea nor a solution for all
pest problems. There is no data that show that biological control of any
fruit fly species has been important in reducing and maintaining the pest
species below economically damaging levels. Although a number of
organisms have been investigated as potential biological control agents
against fruit fly species like the Medfly (see table 3—4), biological control
has not been utilized for any eradication programs. There are a number
of reasons for this, including unproven efficacy and lack of immediate
results for large scale emergency eradication programs.

The USDA’s Agricultural Research Service and APHIS have been
working on biological control for Medfly and other fruit fly species
populations in Hawaii and Guatemala. In recent tests, one biological
control agent, a hymenopteran parasitoid, Diachasmimorpha tryoni
(Cameron), was released from the air into Guatemalan coffee plantations
that contained Medflies. The results of those air releases were studied
with regard to factors such as mortality, flight-ability, and parasitization
rate of the biological control agent. Improvements in release technology
resulting from such research could enhance the use of biological control
agents in suppression programs in places like Hawaii and Guatemala,
ultimately contributing to eradication of fruit fly pests there, and thereby
reducing risk of spread to the continental United States. Researchers are
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Table 3-4. Organisms Reviewed for Use as Potential Biocontrol Agents of

the Medfly
Targeted Medfly
Name Type of Organism Life Stage
Parasite
Steinernema carpocapsae Nematode Larvae, pupae,
(formerly S. feltiae) and adults
Parasitoids
Diachasmimorpha tryoni (formerly Braconid wasp Larvae, pupae
Biosteres tryoni)
Psyttalia humulis Braconid wasp Larvae
D. longicaudatus (formerly Braconid wasp Larvae, pupae
Biosteres longicaudatus)
Testrastichus giffardianus Eulophid wasp Larvae
Pathogens
Bacillus thuringiensis Bacteria Adults
Picornavirus (V) Virus Adults
Reovirus (1) Virus Adults
Predators
Iridomyrmex humilis Argentine Ant’ Larvae
Solenopsis geminata Fire Ant' Larvae
Pheidole magacephala Bigheaded Ant’ Larvae
Zygoptera Zygopteran damselfly Adults
Mantidae Praying Mantis Adults
Staphylinidae Staphylinid beetle Larvae
Vespidae Vespid wasp Adults

" Potential biocontrol agents that are themselves pests and, therefore, unacceptable for use in
this program.

currently working in Guatemala with five additional biological control
agents that they hope to introduce or use in mass releases.

If biological control of a fruit fly species could be demonstrated to be
efficacious and reliable, a number of advantages might be associated with
its use in a control program. It could be self-perpetuating under
conditions where populations of the host or an alternate host remain and
where climatic conditions allow the agent to overwinter. Even under
conditions that would not allow a self-perpetuating population of
biological control agents, inundative releases might still be of value in
reducing fruit fly populations. The greatest value of biological control
agents may be in situations where immediate results or containment of
the pest population are not the overriding concerns.

In spite of its advantages, biological control has major limitations which
influence its suitability for control programs, including: lack of
immediate results; potential lack of effectiveness; logistical difficulties;
and incomplete or unavailable information about rearing techniques,
natural dispersal, and effects on nontarget species.
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Biological control’s results are achieved over a protracted timeframe.
Since most potential biological control agents parasitize or prey on
immature fruit fly life stages, the extant adult pest population would be
able to continue to reproduce and move or be carried to other areas to
spread the infestation. This characteristic would be undesirable for

eradication programs where the objective is to destroy the pest population

before it can reproduce further and fly, be carried, or be blown out of the
area.

Also, biological control agents normally are not capable of achieving
total elimination of a pest species, but instead reduce pest populations by
varying percentages. They may reduce a pest population to lower levels
(to the point where the pests become difficult for them to find), thereby
diminishing the economic impact of the pest, but they seldom are capable
of killing all of the pest population. If that were to happen, the biological
control agent would destroy itself in the process; natural mechanisms
usually prevent this. In addition, the consumer tolerance for infested fruit
is very low (less than one larva per fruit), so even a minimal population
of a fruit fly pest would be undesirable. Thus, the nature of most fruit fly
eradication programs (which require early detection and elimination of
the populations while they are still small) tends to rule out biological
control as an option for eradication.

Although not of use in emergency eradication programs, biological
control has potential for fruit fly suppression programs, especially in the
role of a complementary control, where it may reduce or help to reduce
fruit fly populations so that other control methods can be more effective.
Although optimally used as a complementary control method, biological
control alone may offer promise for some suppression programs,
depending upon the degree of fruit fly control that would be acceptable.
Biological control methods are rarely compatible with chemical control
methods.

Augmentative biological control can be difficult to apply on a large-scale
basis for eradication. It can be difficult, expensive, and labor-intensive to
rear large quantities of biological control agents. Often the agents’ life
cycles (long generation times and few offspring) complicate rearing
operations. The agents may need to be reared and/or distributed on the
pest host, thereby complicating rearing logistics and requiring special
containment and safeguarding. Biological control organisms are often
fragile, requiring protection and careful handling prior to release. Also,
the method might require massive releases of exotic organisms into the
environment of the United States; the potential impacts of such releases,
especially on nontarget species, are largely unknown.
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Finally, because biological control technology for control of fruit flies has
not been refined and is not available to the extent that it can be integrated
into the Cooperative Fruit Fly Control Program, it is not possible to
evaluate the method’s environmental impacts comprehensively or with a
great degree of precision.

e. Biotechnological Control

Biotechnological control would involve the use of genetic engineering
techniques to control fruit fly pests. Currently, there are four primary
areas of genetic engineering that show promise for control of insect pests:
(1) bio-engineering of crop plants (insertion of specific genes into the
plants to improve plant characteristics such as pest resistance),

(2) improvement of insect-infecting viruses, (3) production of genetic
mutations of the pest (thereby affecting its reproductive capabilities) by
radiation or other means, and (4) gene probe techniques to screen for
insecticidal properties in microorganisms.

Biotechnology is being developed for use against fruit flies, but has not
been used extensively because of a number of constraints: (1) the
technology is still relatively undeveloped; (2) some control mechanisms
(bioengineered fruit fly host plants such as citrus are not yet available
and, even if they become available, replacement of stands would require
years) (Moore and Cline, 1989) have not been developed; (3) insect-
infecting viruses have not been proven effective, nor are they available
commercially for fruit fly control; (4) screening done for new strains of
bacteria against fruit flies is only the first step in basic research and
development of insect-infecting microorganisms; and (5) the information
relative to the environmental impacts of bioengineered organisms is
incomplete and unavailable.

One biotechnological control method that has been developed and is in
the early implementation phase is the use of a temperature sensitive lethal
(TSL) strain of the Medfly in SIT programs. The International Atomic
Energy Agency has worked with a recessive mutant TSL gene that causes
death in the insect at temperatures above about 29 °C. Females are
homozygous for the mutant gene and, therefore, temperature sensitive.
The males are heterozygous for the gene and are not temperature
sensitive. By putting the Medfly eggs in a water bath at around the
threshhold temperature, the females are killed and the males survive. The
TSL-sexing method is of benefit in SIT programs for a variety of reasons:
(1) it avoids ovipositional “sting” damage from sterile females; (2) it
avoids detrimental (wasted) matings between sterile males and females;
(3) it reduces SIT production costs by eliminating females in the egg
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stage; (4) it uses a relatively stable strain under mass rearing conditions;
and (5) it improves the overall efficiency of SIT. Development of the
TSL technology continues to take place. Operational releases have been
made in Guatemala, California, and Florida.

Based upon the single example provided above, the potential impacts of
biotechnological control appear to be minimal (equivalent to the impacts
generated by use of the SIT method). Other biotechnological controls,
however, are undeveloped and unavailable for program implementation
at this time. In general, detailed information relative to the
environmental impacts of those other forms of biotechnological control
are unavailable. No substantial body of scientific evidence relative to
evaluating the impacts of this control method exists, nor can it be
summarized within this document.

f. Cold Treatment

Cold treatment involves the refrigeration of produce over an extended
period of time, according to treatment schedules established in the Plant
Protection and Quarantine (PPQ) Treatment Manual (USDA, APHIS).
Cold treatment is used to kill fruit flies in regulated articles as a
prerequisite for movement of those articles out of quarantined areas.
Cold treatment is preferable to fumigation for commodities that are
known to be damaged by methyl bromide. Cold treatment may also be
combined with methyl bromide fumigation as an authorized regulatory
treatment for some commodities.

All cold treatments are conducted in approved facilities under strict
supervision. The facilities must be within the quarantine area and the
cold treatments must be completed before commodities are moved from
the quarantine area. The regulatory cold treatments are commodity-
specific and are described in detail in the PPQ treatment manual.

A number of constraints (duration of treatments, approval for facilities,
availability of facilities, and logistical and budgetary problems for
producers) tend to limit the use of this treatment. In addition, some
commodities are not compatible with cold treatments and would tend to
be destroyed if such treatments were employed.

g. Irradiation Treatment

Irradiation treatment is a method that has been used to sterilize or kill
certain species of fruit flies. The treatment may be used as a condition of
entry into the United States for some fruit products, or it may be applied
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to certain articles to allow their movement outside of the regulated area.
As with other regulatory treatments, there are constraints associated with
irradiation treatments. Treatments for bulk shipments may be logistically
difficult to accomplish and may not be as cost-effective as those smaller
shipments.

Irradiation treatments must be conducted in an approved facility and the
treatments are conducted in accordance with strict safety guidelines. The
irradiation equipment releases radiation to the regulated commodity, but
the treated commodity does not retain any radioactivity from the
exposure.

Irradiation equipment at approved facilities is checked on a regular basis
by the USDA Radiation Safety Staff in accordance with standards set by
the Nuclear Regulatory Commission. No problems have been associated
with the use of irradiation equipment under APHIS permits. Equipment
design and shielding ensure negligible risks to workers at these facilities.

The facility must be within the quarantine area and the irradiation
treatment must be completed prior to moving the commodity from the
quarantine area. This treatment is presently used for some fruits from
Hawaii. However, some commodities are not compatible with irradiation
treatment and would tend to be destroyed if such treatments were
employed. Irradiation treatment probably would not be used much as a
control method because the facilities would be lacking in most quarantine
areas and effective treatments that do not damage the regulated articles
have not been developed for most commodities.

h. Vapor Heat Treatment

Vapor heat (steam) treatment is another regulatory control method used
to kill fruit flies in regulated articles to allow movement of the regulated
articles outside of the regulated area. As with cold treatments, there are a
number of constraints associated with vapor heat treatment. Treatments
for bulk shipments may be logistically difficult to accomplish and may

not be as cost effective as those for smaller shipments. Program vapor
heat treatments must be conducted in an approved facility and are strictly
supervised. The facility must be within the quarantine area and the vapor
heat treatment must be completed prior to moving the commodity from
the quarantine area. These treatments are described in detail in the PPQ
Treatment Manual (USDA, APHIS). This treatment can be used only for
certain heat tolerant commodities. Vapor heat treatment probably would
not be used very much as a control method because of the lack of
facilities in quarantine areas.
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2. Chemical
Control
Methods

ll. Alternatives

Several chemical pesticide formulations have proven effective as controls
for various fruit fly species. This section describes the potential uses of
the chemicals which have been used or recommended for use in fruit fly
control programs. Because much of the concern over fruit fly control
programs relates to their use of chemical pesticides, this EIS (especially
chapter 5, Environmental Consequences) focuses on their potential
effects.

All chemical pesticides used by APHIS in cooperative fruit fly control or
eradication programs are evaluated by the U.S. Environmental Agency
(EPA). APHIS’ research and testing of new and safer pesticides may
result in proposals for their inclusion in those cooperative programs.
Their use in those programs is predicated on approval by APHIS (based
on efficacy, logistical, and environmental considerations) and the
acquisition of a pesticide registration or quarantine exemption.

Therefore, the chemical pesticides used in cooperative control or
eradication programs have all been evaluated, but may be in various
stages of the pesticide registration process. The chemicals are used
under: a regular registration (7 U.S.C. 136a); a registration for special
local needs (7 U.S.C. 136v), also known as a section 24c; or an
emergency exemption (7 U.S.C. 136p), also known as a section 18. Uses
of some of these formulations for fruit fly control programs may be
considered “minor uses” by the pesticide manufacturers who haven’t
sought regular registrations because the high costs of those regular
registrations are not justified by the volume of sales that are projected. In
addition, most species of fruit flies are nonnative, invasive species which
are not routinely registered by manufacturers as a pest covered on labels
for control applications in the United States. The introduction of
invasive species to the United States is not consistent enough for a
manufacturer to justify advance registration for formulations of pesticides
known to be effective against nonnative pests. When these species are
detected, the only available pesticides must often be accessed through
emergency exemptions. Also, because of differing State pesticide
registration requirements, not all of the proposed chemicals are registered
in the same way for each program State, and some chemicals may not be
registered and therefore are unavailable for use in certain program States.

Recent research has shown that two pesticides, spinosad and SureDye,
may serve as substitutes for malathion in aerial and ground bait
formulations. Spinosad is registered for use with EPA and has tolerances
for many crops. One formulation is now registered for use against fruit
flies. Spinosad has been used successfully in some recent fruit fly
eradication programs and is planned for use in eradication programs in
the future. Research of spinosad is continuing to determine optimal
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formulations for effective control of several fruit fly species. SureDye is
not currently registered and would need to be registered before it can be
used in any control programs in the United States, unless EPA waives the
registration requirements. Additional field testing is being done with
SureDye to further determine its suitability and parameters for use in
APHIS programs.

There has also been research of soil treatment chemicals to provide
potential substitutes if use of the current soil drench pesticides is
restricted or prohibited. This has become more important with tighter
regulation of organophosphate insecticides (including the soil drench
pesticides) under the Food Quality Protection Act. Current research has
shown that imidacloprid may be effective as a soil drench insecticide.
Program development of this compound and other potential substitutes is
ongoing. Should any of these compounds be effective and available for
program use, potential risks will be assessed in site-specific analysis.

Some other pesticides which are not considered in this EIS are registered
for use against fruit flies. However, research indicates they are unsuitable
for various reasons, including: (1) unacceptably high toxicity to
environmental components, (2) lack of efficacy against targeted species,
(3) lack of residual effect, (4) lack of thorough field testing, or (5) lack of
suitability in large-scale programs.

The chemical control methods target various life stages of the fruit flies.
For example, malathion, spinosad, and SureDye bait sprays target the
adult fruit fly stages, while diazinon soil drenches target the larval and
emerging adult stages. The selection of chemical control methods (as
with nonchemical control methods) would be predicated on the
circumstances and urgency of need, and any substitution of chemical
control method would be predicated on the chemical’s substantiated
efficacy as a replacement. The availability of chemical control methods
is subject to change, based on: (1) new information relative to
environmental consequences, (2) planned phase-outs of some chemicals,
(3) new limitations placed on their usages, and (4) the availability of
newer replacement controls.
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Figure 3—4. Helicopters are used to aerially apply
malathion bait in some control programs.
(Photo credit USDA, APHIS)

a. Aerial Bait Applications

(1) Aerial Malathion Bait

Aerial malathion bait may be used for primary control purposes (to
suppress or eradicate fruit flies) or as a regulatory treatment (to establish
freedom from fruit fly pests, so that commodities may be shipped out of
regulated areas). It remains one of the most effective control tools
against exotic fruit fly pests.

35



36

Aerial malathion bait consists of malathion mixed with a protein
hydrolysate bait for adult fruit flies. The bait acts as an attractant and
feeding stimulant to the fruit flies, which feed on it and ingest the
toxicant. The use of a bait to attract fruit flies improves efficacy to the
extent that the amount of malathion required is very low compared to
labeled rates for most other uses. Bait applications substantially reduce
the wild fruit fly populations. The method is especially effective when
combined with SIT, for those species for which an effective SIT
technology has been developed.

Full foliar coverage bait spray of host trees and other plants immediately
reduces fruit fly populations by 90% or more and reduces subsequent
reproduction. This decreases fruit fly numbers in the succeeding
generation and reduces the risk that gravid female fruit flies will move to
uninfested areas. In this manner, the malathion bait applications reduce
wild fruit fly populations to a level of infestation where mating thresholds
are not achieved or where continued releases of sterile fruit flies can be
effective in reducing the rest of the emerging pest population.

Typical Medfly programs may use weekly aerial applications of
malathion bait spray followed by the use of SIT in a 9 mi* area around
each Medfly find, for a time span of one to two life cycles. Also, the
speed at which sterile flies become available is often the factor that
determines the number of pesticide sprays used before the initiation of
sterile fly releases. The number of treatments varies depending upon the
ambient temperatures and pest’s life-cycle characteristics. Infestations
that are heavy or widespread may require additional applications to lower
populations to levels where release of sterile insects will be effective.
Additional Medfly finds could indicate an expanding infestation,
resulting in the need for aerial malathion bait application to areas
surrounding the originally designated treatment area. Containment and
reduction of Medfly populations are both critical factors for eradication.

Aerial malathion bait also may be used as a regulatory control method to
establish freedom of nursery or orchard premises from living fruit fly
stages, as a condition for movement of produce. To accomplish this, the
establishment undergoes a series of treatments at intervals, designed to
provide continued freedom from fruit flies during the quarantine period.

Bait spray applications normally are limited to locations producing
regulated commodities within the quarantined area, but located outside
the infested core area. Treatments must start at a sufficient time, at least
30 days, before harvest (to span the interval that normally would include
the completion of egg, larval, and pupal development), then continue
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throughout the harvest period. The required preharvest treatment makes
this option useful for only those commodities remaining in the field for
more than 30 days after an area is quarantined.

(2) Aerial Spinosad Bait

Spinosad bait is a formulation of naturally produced bacterial compounds
(spinosyns) and bait. The optimal formulation for use against different
fruit fly species is still being developed to ensure efficacy and suitability
to program applications. Spinosad is being used as a substitute for aerial
malathion bait formulations in rural areas.

Spinosad has been used successfully in recent fruit fly eradication
programs. If spinosad remains available for use, it may serve as an
alternative to malathion in aerial bait formulations for primary control or
for regulatory treatments. Aerial applications are currently restricted to
use in orchards and croplands. Aerial applications may not be applied to
fruit fly infestations in residential areas. Refer to the previous discussion
on aerial malathion bait for further insight into how spinosad might be
used in aerial bait applications.

Figur 3-5. Some aerial applications are made at night
to minimize exposure of area residents.
(Photo credit USDA, APHIS)
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(3) Aerial SureDye Bait

SureDye bait spray is a formulation of xanthene dye and bait that is still
being tested and developed for use against various fruit fly species.
SureDye bait is being examined by the program as a substitute for
malathion in both aerial and ground bait formulations.

If SureDye is approved, becomes available, and can be integrated
successfully into fruit fly control programs, it would be used in place of
malathion in bait formulations, either for primary control or as a
regulatory treatment. Refer to the preceding discussion of aerial
malathion bait for further insight into how SureDye might be used in
aerial bait sprays.

b. Ground Bait Applications

(1) Ground Malathion Bait

Ground malathion bait also may be used for primary control purposes (to
suppress or eradicate fruit flies) or as a regulatory treatment (to establish
freedom from fruit fly pests so that commodities may be shipped out of
regulated areas). Ground malathion bait applications use the same
material as the aerial malathion bait, but the applications are applied from
ground equipment such as backpack or pump-up sprayers, or truck-
mounted mist blowers and hydraulic sprayers. Ground malathion bait is
intended to reduce the wild fruit fly populations to levels below mating
thresholds or to levels where SIT becomes effective. The combination of
bait with malathion in the formulation substantially decreases the amount
of malathion needed for area-wide control. Ground applications are
preferable for small or isolated areas of host plants, locations adjacent to
sensitive sites or water (where drift from aerial applications is of special
concern), and sites where aerial applications would be either less precise
or unsafe.

Generally, the spray is applied at close range to hosts in an area
expanding outward from a fruit fly detection until the designated area is
treated. This greatly reduces the potential for the fruit flies to spread.
Depending on the species of fruit fly targeted, the malathion bait may be
applied either as a full cover foliar spray or as a bait spot treatment
(squirting a small amount on a portion of the host plant). Because of the
uncertainty of how the applications would be made in a particular
situation, this EIS evaluated the full coverage method which uses more
material. Bait spot applications that use substantially less material would
further reduce the potential for environmental consequences.
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In recent Medfly programs, EPA has restricted the amount of pesticide
used by ground or air to no more than 2.4 fluid ounces of malathion per
acre. Thus, ground sprays cannot legally use more malathion per acre
than air sprays. There are practical limitations to using ground sprays
over large areas that prevent treatments from being repeated in a
timeframe that will guarantee the destruction of overlapping pest
generations.

Although ground applications may provide better control of pesticide
deposition than aerial applications and result in greater public acceptance,
they are more labor-intensive, they generally do not provide complete
coverage with control materials, they increase exposure to applicators,
and they may not be practical or even feasible in some areas (because of
uneven terrain, presence of dangerous animals, or lack of access). If
there is insufficient coverage of the epicenter of a fruit fly infestation,
then there would be risk of a gravid female fruit fly locating a suitable
host for oviposition without ever being attracted to the malathion bait
spray. Thus, insufficient coverage could lead to establishment and
further spread of the fruit flies.

(2) Ground Spinosad Bait

Spinosad also has been used as a substitute for malathion in ground bait
formulations for recent fruit fly eradication programs. Research and
development of optimal formulations of spinosad for control of different
fruit fly species are continuing. If spinosad remains available for use, it
may serve as an alternative to malathion in bait applications for primary
control or for regulatory treatments. Refer to the previous discussion on
ground malathion bait for further insight into how spinosad might be
used in ground bait applications.

(3) Ground SureDye Bait

SureDye is being examined by the program as a substitute for malathion
in both aerial and ground bait formulations. If SureDye can be integrated
successfully into the program, it could be used as a substitute for
malathion in ground bait applications, either for primary control or as a
regulatory treatment. Refer to the preceding discussion of ground
malathion bait for more information about the probable use patterns.
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Figure 3—6. Ground applications of malathion bait
precisely target fruit fly hosts. (Photo
credit USDA, APHIS)

c. Soil Treatment

Diazinon, chlorpyrifos, and fenthion are soil drench chemicals that are
approved for fruit fly control programs; refer to chapter 5 (Environmental
Consequences) for more information about these chemicals.

Imidacloprid is being investigated as an alternative soil drench chemical
at this time. At the site of an infestation, soil treatment with diazinon,
chlorpyrifos, or fenthion is used to kill fruit fly larvae entering the soil

and new fruit fly adults emerging from the soil.

For suppression and eradication purposes, soil treatment is best used as a
complementary control method, in combination with pesticide bait
formulations, fruit stripping, and/or other methods. Typically, one
treatment (but up to three, in the case of an infestation of long duration)
may be made, applied directly to the soil within the drip line of host
plants within the immediate vicinity of a fruit fly larval detection.
Because of the nature of the chemicals and/or the method of delivery,
there is no potential for drift.

Soil treatment also may be used as a regulatory treatment method to kill
fruit flies in the soil so that regulated nursery stock or soil may be moved
from a quarantined area. Used in combination with fruit stripping, soil
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treatment establishes freedom from the pests and provides the capability
to certify the nursery stock for movement. Applications are limited to the
soils of regulated nursery stock grown within the quarantined area.
Generally no more than three applications are made.

d. Fumigation
(1) Methyl Bromide

Methyl bromide is an efficacious, broad spectrum pesticide that is widely
used as a fumigant to control insects, nematodes, fungi, rodents, and
weed seed. It is characterized by rapid dissipation following treatment
with proper aeration, nonflammable and nonexplosive properties, and
stability in gaseous form to relatively low temperatures (down to 4 °C
(39 °F)).

Methyl bromide fumigation is used as a regulatory control method to kill
fruit flies in regulated articles and allow the movement of those regulated
articles from within a quarantine area to locations outside quarantine
boundaries. Methyl bromide fumigations comply with the pesticide label
and with all Federal, State, and local regulations. All fumigations are
done under strict supervision within the quarantine area. Methyl bromide
fumigation also may be combined with cold treatment to fulfill
requirements for certifying some commodities free of fruit fly.

e. Mass Trapping

Mass trapping reduces fruit fly populations by attracting fruit flies to
traps where they become stuck or are exposed to a minute amount of
pesticide, and die before they have the opportunity to mate. The fruit
flies are attracted to a bait at the traps (conventional fruit fly traps, sticky
panels, fiberboard squares, wicks, or bait spots on telephone poles or
roadside trees), where they become stuck with a sticky substance or are
killed with a minute amount of pesticide (naled or malathion). Mass
trapping has potential for many species of fruit flies but is not effective
for all species.

The sticky panels employed for fruit fly control use a synthetic lure
(trimedlure, ceralure, or cuelure) applied directly to the panels or to wicks
attached to the panels. For the Medfly, the baits attract the male
Medflies, hence the method has also been called male annihilation.

Large numbers of panels must be placed within and surrounding the
infestation area for the method to be effective. Mass trapping, in
combination with other actions, can be used to lower the population of
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fruit flies to levels where eradication can be achieved through the
combined use of other control methods, often including SIT.

Male annihilation can be used effectively and simultaneously against
multiple fruit fly species when a powerful attractant is available that
works on all of those species. For example, several species of
Bactrocera (including Oriental and peach fruit flies) are attracted well to
the parapheromone methyl eugenol.

Instead of traps or panels, some species of fruit flies may also be trapped
and killed using cordelitos or fiberboard squares. Cordelitos are 30-mm
long wicks that contain cuelure and naled. The fiberboard squares are
wood chips approximately 20 cm’ in size that contain cuelure and naled.
Each may be applied aerially in rural or agricultural areas. Cordelitos
have been used to eliminate some melon fly populations.

The use of panels and lures to control fruit flies is a relatively recent
development that is still being tested and improved. It has been used
against the melon fly. Tests conducted with the panels indicate that few
nontarget arthropods are attracted by the panels. Placement of the panels
in host trees out of reach of the public makes it unlikely that the public
would be exposed to the lures or sticky panels. The low toxicity of the
lures and sticky chemical result in negligible risk to humans, livestock, or
pets as a consequence of any expected exposure.

There are some limits to the use of mass trapping. The approach is costly
and labor-intensive. It may require placement and servicing of 1,000 or
more panels or traps per square mile within the infestation area.
Effectiveness is reduced if they are dislodged and inadvertently destroyed
by the public, livestock, or pets. Panels and traps are believed most
effective when new infestations are detected and integrated controls are
used, but are believed ineffective for large populations where the fruit
flies have mated prior to being trapped by the panels. Finally, the lures
(natural and synthetic) have not proven equally effective on all species of
fruit flies.

Ill. Alternatives
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Figure 3—7. Sticky panels are one techniqué used in
mass trapping. (Photo credit USDA, APHIS)
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IV. Affected Environment

A. Introduction

The Fruit Fly Cooperative Control Program has the potential to affect the
environments of future program areas. The environments are complex
and diverse, with characteristics and components that can influence the
implementation of future fruit fly programs. Factors considered by
program planners include the physical environment, human population,
biological resources, cultural resources, and visual resources.

The geographical scope of the program is based on factors related to host
range, climate, potential avenues of introduction, and past introductions.
Parts of the potential program area share common characteristics,
especially with regard to physical character and biological resources. The
overall geographical scope of the Fruit Fly Cooperative Control Program
includes all 50 States of the United States, but the likelihood of
introduction for different species of fruit flies varies considerably by
location and species.

For purposes of discussing the affected environment, this environmental
impact statement (EIS) considers seven ecological regions (ecoregions).
Although these ecoregions do not include all potential program areas, the
ecoregions do include those sites most likely to have introductions of
various fruit fly species. The physical and biological components of
these ecoregions are developed within this chapter. Such an organization
facilitates a broad perspective of the environment, as required for a
programmatic EIS, while allowing a focus on essential aspects of the
environment that may be affected.

Although future fruit fly control programs may occur within any of the
50 United States, past fruit fly introductions suggest that future programs
will probably involve areas where human activity occurs. Such areas
may be urban, suburban, or agricultural in character, and characterized by
considerable modification of natural features and processes. The
majority of the introductions are, however, known to occur in or near
residential areas. Most of these introductions can be traced to accidental
or intentional (smuggling) human interventions, where there is a large
volume of movement of international travelers and commodities, such as
in proximity to ports of entry.

45



In urban and suburban areas, topography and vegetation have been
modified to accommodate buildings and transportation corridors.
Landscaping has changed vegetation patterns and species composition.
Runoff has increased because of channelized water courses and
impervious cover material, which may exceed 40 percent of the area
(McBride and Reid, 1988). Losses of habitat and urban pesticide
treatments (such as for mosquitoes by health departments) have altered
populations of pest species and other insects.

Land in agricultural production is usually intensely managed and
monotypic. Orchards, for example, generally contain a single crop
species planted in uniform, evenly spaced rows, often with a single
species of ground cover between the crops. Physical alteration,
fertilization, irrigation, routine use of a variety of pesticides, and other
agricultural practices have altered the structure and function of the natural
environment. Fertilizers and herbicides have altered geochemical cycles
in both urban and agricultural areas (Brady et al., 1979).

Urban, suburban, and agricultural lands may include (or may be
interspersed with) natural areas such as parks, forests, lakes, and refuges.
Often the transition between the natural areas and the other lands is not
distinct.

The physical and biological characteristics of the area, the agricultural
practices, and the changes that are brought about by human activity all

influence the environmental consequences of a fruit fly program.

2. Ecoregions The geographic area most at risk for future programs falls within the

of the boundaries of seven ecoregions. Refer to figure 4-1 for a general map of
Potential the seven ecoregions and the States included in each. The ecoregions
Program have been adapted from several classification systems now in use

Area (USDA, SCS, 1981; Omernik, 1986; Bailey, 1980; Kuchler, 1964; and

Brown et al., 1977).

California Central Valley and Coastal ecoregion includes southern
coastal and south central valley areas of California. For the purposes of
this EIS, the Sierra Nevada range (usually considered part of this
ecoregion) has been omitted because it is an area unlikely to continuously
support fruit fly populations.

Southwestern Basin and Range ecoregion spans potential program
areas in Arizona and southeastern California.

46 IV. Affected Environment
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1. The
Physical
Environ-
ment
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Lower Rio Grande Valley ecoregion in Texas is bounded on the east by
the gulf coastal plain and on the south by the Rio Grande River. It marks
the southern terminus of the central Texas plains and includes potential
program areas in southern Texas.

Southeastern and Gulf Coastal Plain ecoregion is a low-lying area
bounded by the Atlantic Ocean, the rolling hills of the southeastern
plains, the Gulf of Mexico, and the southwestern plains. It includes
potential program areas within Alabama, Florida, Georgia, Mississippi,
South Carolina, and Texas.

Mississippi Delta ecoregion includes potential program areas in the
Mississippi River Delta areas of Louisiana and Mississippi.

Floridian ecoregion includes most of peninsular Florida. Potential
program areas are found throughout the State.

Marine Pacific Forest ecoregion includes potential program areas in the
State of Washington and adjacent areas of Oregon. The program areas
are primarily east of the Cascades in the Columbia River Basin. For the
purposes of this EIS, the mountainous areas of the Cascades (usually
considered part of this ecoregion) have been omitted because these areas
are unlikely to continuously support fruit fly populations.

B. Environmental Components

A general description of the physical environment of the potential
program areas (climate, land resources, water resources and quality, and
air quality) follows. More detailed information on the physical
characteristics of the area may be found in tables 4-1 through 4-7, for
each ecoregion, according to major land resources subregions.

a. Climate

The climate of the potential program areas varies considerably. The cool,
wet marine climate of the Pacific Northwest differs from the warm
Mediterranean climate of southern California. The hot climate of the
southwestern desert and lower Rio Grande Valley contrasts with the
cooler climate of the mountains and foothills of the West.

IV. Affected Environment
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Table 4-1. Land Resources and Characteristics
California Central Valley and Coastal Ecoregion
Avg. Annual
Annual Precipitation Temperature Representative
Elevation/ LT T Freshwater Introduction
Subregion Land Use Topography Rainfall Distribution Fre}:beezr(ia(;gee Resources Soils Sites

Central Farming (including dairy), Sea level to 600 m 300 to 750 mm 15 °C (59 °F) Moderate rainfall and Alkaline to acid  Cities: Oakland
California crops (wine grapes, (1,969 ft), mostly  (12t030in) s local streamflow pH, sandy and San Jose

Coastal Valleys

Central
California
Coastal Range

California
Delta

Sacramento
and San
Joaquin
Valleys

strawberries, and other fruits;
cut flowers; small grains;
hay), pasture, ranches, urban
development, wildlife habitats,
salt ponds, recreation

Farming and ranching (80%),
Federal property, open
woodland, forests, urban
areas

Farming (including asparagus,

sugar beets, potatoes, corn,
grain, hay), fruit trees,
recreation, wildlife habitat,
pasture

Farming (fruits, nuts, citrus,
grapes, melons, tomatoes,
cotton, hay, grain, rice),
pasture

less than 300 m
(984 ft)

Sea level to 800 m
(2,625 ft) up to
1,500 m (4,922 ft)

in some mountains

Below sea level to
slightly above sea
level

Sea level to
200 m (656 ft)

Precipitation very low
mid-spring to mid-
autumn

300 to 1,025 mm
(12to 40in)

Precipitation evenly
distributed throughout
fall, winter, and spring;
low in summer

325 to 375 mm
(13 to 15 inches)

Dry summers

125 to 625 mm
(5 to 25 inches)

Dry summers,
rainy winters

210 to 300 days

16 °C (61 °F)

120 to 270 days

16 °C (61 °F)

270 days

18 °C (64 °F);
13°C (55 °F) in
northern area

230 to 350 days

(inadequate for needs),
San Lorenzo River

Low to moderate
rainfall; moderate
streamflow; Nacimiento
and San Antonio
Reservoirs; Salinas
River

Sloughs and
waterways,
Sacramento River

Low rainfall; small
streamflow; irrigation
from State and Federal
water systems;
California Aqueduct;
and groundwater.
Canals: Friant-Kern,
Delta-Mendota; Lakes:
Tulare, Buena Vista;
Rivers: San Joaquin,
Kern

gravelly loams
to clay

Acid to alkaline
pH, sandy loam
to clay

Moderately
alkaline to
strongly acid
pH, silty clay to
clay

Slightly acid to
moderately
alkaline pH,
sandy loam to
clay, some
saline soils.

City of San Luis
Obispo

City of Stockton

City of
Sacramento
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Table 4-1, continued.

Avg. Annual
Annual Precipitation TeT_rf_e_[:j\_t_ure Representative
Elevation/  -----eeeee Freeze-free Freshwater Introduction
Subregion Land Use Topography Rainfall Distribution Period Resources Soils Sites
Sierra Nevada  Ranching (75%), farming (5%) 200 to 500 m 350 to 900 mm 16 °C (61 °F) Moderate rainfall, Neutral to
Foothills (fruit, nuts, grapes), (656 to 1,641 ft), (14 to 35inches) - intermittent streamflow; moderately acid
brushland, open forest up to 1,200 m 200 to 320 days storage or local pH, sandy or
(3,937 ft) on Dry summers, moist watershed; and sandy clay loam
mountain peaks winters groundwater. with some rocky
or cobbly sandy
loam
Southern 25% Federal property, Sea level to 600 m 250 to 625 mm 17 °C (63 °F) Low rainfall, intermittent  Neutral to Cities:
California 20% urban, 33% brushland, (1,969 ft) (10 to 25 inches) ————-mmrmemmemee e streamflow. Colorado strongly acid pH Anaheim,
Coastal Plain 10 to 20% cropland 250 to 365 days River Aqueduct, Los Los Angeles,
(subtropical and deciduous Dry summers, fog Angeles Aqueduct, and Riverside,
fruits, grain, truck crops, provides moisture along California Aqueduct. San Diego.
grapes, hay), pasture, dairy the coast Rivers: San Diego and Ports: Los
farming, flower seed Santa Margarita. Angeles and San
production Diego.
Southern 40% Federal property, 600 to 2,400 m 400 to 1,025 mm 16 °C (61 °F) Moderate rainfall, deep  Neutral to City of Los
California 5% urban, farming (fruit, (1,969 to 7,874 ft), (16to40inches) W  ——————memmmemmmmeeeem sand and gravel moderately Angeles
Mountains grain, hay, citrus, vegetables,  up to 3,000 m 100 to 200 days deposits in valleys yield  alkaline pH,
flowers), range, pasture (9,843 ft) peaks Dry summers, some (250 days in water, Colorado River sandy loams to

snow in winter western area)

Aqueduct. Rivers: Los
Angeles and Santa
Ana.

clay.

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)
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Table 4-2. Land Resources and Characteristics

Southwestern Basin and Range Ecoregion

Avg. Annual
Annua_IEE(_:E)ltatlon TeT_rf_e_[:j\_t_ure Representative
Elevation/ . P Freshwater Introduction

Subregion Land Use Topography Rainfall Distribution Fre}:beezr(ia(;gee Resources Soils Sites
Sonoran Basin  80% Federal property, 100 m (328 ft) 50 to 250 mm 20 °C (68 °F), Large springs, wells. Neutral to
and Range 20% local government below sealevelto (2 to 10 in)in valleys, as low as 10 °C Rivers: Gila and alkaline pH,

property, recreation, range, 1,200 m (3,937 ft) up to 625 mm (25in)on (50 °F)in Colorado loamy sand to

wildlife habitat, irrigated crops  above sea level, mountain slopes mountains cobbly or

(vegetables, fruits, nuts, up to 3,400 m gravelly sandy

citrus, grapes, cotton, small (11,155 ft) in Even precipitation 240 to 320 days loam

grains, grain sorghum, hay, mountains distributed through-

pasture) out the year
Imperial Valley  Farming (irrigated crops -- 50 m (165 ft) 50 to 100 mm 23 °C (73 °F) Wells, Imperial Alkaline pH, Yuma
and Associated citrus, dates, grapes, sugar below sea level (2todin) e Reservoir. sand to silty
Areas beets, vegetables, small to 200 m 280 to 350 days Rivers: Gila and clay loam,

grains, flaxseed, hay, tame (656 ft) above Colorado some stony

pasture grasses), ranching, sea level

recreation, wildlife habitat,

urban development
Central Arizona Farming (irrigated crops-- 300 to 1,700 m 125 to 300 mm 20 °C (68 °F) Deep wells, Lake Akaline pH; Phoenix
Basin and cotton, alfalfa, barley, other (984 to 3,609 ft) 5to12in) e Pleasant. Rivers: sandy loam to
Range small grains, lettuce, carrots, 250 to 300 days Agua Fria, Gila, clay, some

cabbage, cauliflower, other Most precipitation and Santa Cruz gravelly

vegetables, melons, citrus), July through

ranching, wildlife habitat, September, and

urbanization December through

March

Southeastern Community development, 800 to 1,400 m 27510 375 mm 15 °C (59 °F) Groundwater, Moderately Tucson
Arizona Basin  range, recreation, wildlife (2,625t04,593ft) (11to15in) —eememeemmeeee artesian flows. alkaline pH,
and Range habitat, irrigated crops 150 to 250 days Rivers: sandy loam to

(cotton, corn, alfalfa, small Most precipitation Santa Cruz and gravelly clay

grains, lettuce, and other July through San Pedro loam

crops) September

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)
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Table 4-3. Land Resources and Characteristics

Lower Rio Grande Valley Ecoregion

Avg. Annua
Annual Precipitation Temperature Representative
Elevation/ L Freshwater Introduction

Subregion Land Use Topography Rainfall Distribution Fre}:beezr(ia(;gee Resources Soils Sites
Rio Grande Ranching (beef cattle), wildlife Sea level to 300 m 425 to 700 mm 23 °C (73 °F) Rainfall, deep wells and Moderately Cities of
Valley habitats, crops (cotton, grain (984 ft), mostly (17t028in) e ponds, various oxbow alkaline to Brownsville and

sorghum, onions, cabbage, less than 100 m 300 to 330 days lakes, Falcon slightly acid pH, Harlingen

citrus, and other fruits, warm (328 ft) Maximum precipitation Reservoir, Rio Grande  sandy loam to

and cool season vegetables, is during the growing River clay loam

melons, sugarcane) season
Rio Grande Ranching (beef cattle), wildlife 25 m (82 ft) to 425 to 650 mm 22 °C (72 °F) Rainfall, deep wells and Moderately
Plain habitats, crops (grain 200 m (656 ft) (17t026in) e ponds, Rio Grande alkaline to

sorghum, cotton, and small
grains for grazing)

Maximum precipitation
is during the growing
season

260 to 325 days

River

slightly acid pH,
sand to sandy
clay loam, some
gravelly

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)



Table 4-4. Land Resources and Characteristics
Southeastern and Gulf Coastal Plain Ecoregion

Gulf Coastal
Prairies

Western Gulf
Coastal
Flatwoods

Eastern Gulf
Coastal
Flatwoods

Southern
Coastal Plain

Atlantic
Coastal
Flatwoods

Farming (rice, row crops,
cotton, and hay); range or
pasture; forestry; urban

Forestry (75%) (used for
lumbering), rice, pasture, row
crops, urban

Forestry (used for lumbering),

State and national forests,
4% crop, 4% pasture

69% woodland, row crops,
melons, vegetables, cereals,
range, pasture, urban
development

Forestry (70%), wildlife
refuges, vegetables, fruits,
cereals, row crops, peanuts

Sea level to 50 m
(164 ft)

25t0 100 m
(82 to 328 ft)

Sea level to
25 m (82 ft)

25t0 200 m
(82 to 656 ft)

25t0 50 m
(82 to 164 ft)

throughout year

625 to 1,400 mm
25 to 55in)

Slightly higher in winter

1,175 to 1,400 mm
(46 to 55 in)

Slightly higher in winter

1,325 t0 1,625 mm
(52 to 64 in)

Maximum in summer

1,025 to 2,525 mm
(40t0 99 in)

Maximum in winter and
spring

1,025 to 1,400 mm
(40 to 55 in)

Maximum in summer

21°C (70 °F)

280 to 320 days

20 °C (70 °F)

260 to 280 days

20 °C (70 °F);

270 to 290 days

18 °C (64 °F)

200 to 280 days

17 °C (63 °F)

200 to 280 days

Rainfall, perennial
streams, groundwater,
San Jacinto River

Rainfall, perennial

streams, ground water,

Lake Houston, San
Jacinto River

Rainfall, perennial
streams, groundwater
(may be affected by
salt). Rivers: Dog,
Escatawpa, Fowl,
Middle, Spanish,
Tchoutacabouffa,
Tensaw, Wolf

Rainfall, perennial
streams, groundwater,
reservoirs

Rainfall, perennial
streams, groundwater.
Rivers: Ogeechee,
Vernon, Savannah.

Neutral to
alkaline pH, clay

Acid pH, sand
to loam, high
water tables

Acid pH, sandy,
coastal soils:
sandy to
organic

Acid pH, loamy
or sandy (often
clay subsoil)

Acid pH, sand
to clay, organic
soils

<

>

?g“ Avg. Annual

g Annual Precipitation Temperature Representative
Elevation/ LT T Freshwater Introduction

g' Subregion Land Use Topography Rainfall Distribution Fr%eezr?(;gee Resources Soils Sites

3

% Gulf Coastal Ranching, urban, recreation, Sea level to 3 m 750 to 1,400 mm 22 °C (72 °F) Rainfall, streams, Alkaline pH, Port of

3 Saline Prairies  rice, grain sorghum, wildlife (10 ft), occasional (30to55in) —eememeememeemeeeees ponds, Rio Grande clay to sand Brownsville

‘:D refuges coastal dunes to 250 to 330 days River (often saline)

~ 8 m (26 ft) Evenly distributed

City and Port of
Houston

Cities: Mobile,
Biloxi, Gulfport.
Ports: Mobil and
Gulfport

City and Port of
Savannah

€S
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Table 4-4, continued.

Avg. Annual
Annual Precipitation Temperature Representative
-------------------- Freshwater Introduction
Subregion Land Use Rainfall Distribution Freeze-free Resources Soils Sites
Period

Tidewater Area  Forestry (70%), wildlife 1,150 to 1,275 mm 19 °C (66 °F) Rainfall, perennial Acid pH, some  City and Port of

refuges, pasture, recreation, (45t050in) e streams, groundwater.  organic soils, Charleston

row crops, tobacco, 200 to 300 days Rivers: Ashley, Cooper, soils often wet

vegetables

Maximum in summer

Coosaw, Edisto, Stono,
W ando, Broad

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)
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Table 4-5. Land Resources and Characteristics
Mississippi Delta Ecoregion

Avg. Annual
Annual Precipitation TeT_rf_e_[:j\_t_ure Representative
Elevation/  -----eeeee Freeze-free Freshwater Introduction

Subregion Land Use Topography Rainfall Distribution Period Resources Soils Site
Gulf Coastal Marsh vegetation for wildlife Sealevel to 2 m 1,224 t0 1,650 mm (48 21 °C (70 °F) Rivers, lakes, bayous, Alkaline pH, City and Port of
Marsh habitat; pasture, rice (7 ft), salt dome to65in) 0 e manmade canals. organic and New Orleans

islands up to 50 m 280 to 350 days Rivers: Atchafalaya and often saline,

(164 ft) Mississippi often marshy
Southern Woodland, pasture, crops Sealevelto20m 1,150 to 1,650 mm 18 °C (64 °F) Precipitation,stream- Acid pH, silt City and Port of
Mississippi (cotton, rice, soybeans, (65 ft), mostly (45t065in) = e flow, groundwater in loam to clay New Orleans
Valley Alluvium  wheat, sugarcane), wetland flatland, level to 250 to 340 days northern Louisiana,

wildlife areas gently sloping oxbow lakes, bayous,

flood plains and
low terraces,
swamps

Mississippi River

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)
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Table 4-6. Land Resources and Characteristics
Floridian Ecoregion

Avg. Annual
Annual Precipitation Temperature .
_________ E) __E______ Representative
. Elevation/ Rainfall Distribution Freeze-free Freshwater . Introdluctlon

Subregion Land Use Topography Period Resources Soils Site
Florida 50% Indian reservations, Sea level to less 1,275 to 1,625 mm 24 °C (75 °F) Rainfall, surface water,  Organic soils, Everglades
Everglades and national parks, and game than 25 m (82 ft) (50to64in) = e groundwater, marsh, some with tidal  Cities: Miami,
Associated refuges; 35% forest and 330 to 365 days Everglades, St. John’s  flooding Ft. Lauderdale
Areas recreation; 13% crops (winter Maximum precipitation River Port: Miami

vegetables, citrus fruits, in late spring through

avocado, papaya, sugarcane), early autumn

urban development
Southern Farming and ranching; 25 m (82 ft) mostly 1,325 to 1,525 mm 23 °C (73 °F) Rainfall, surface water,  Neutral to
Florida 20% forest; 20% crops (citrus  flat area (52t060in) e and groundwater strongly acid
Lowlands fruits, vegetables, and other 330 to 360 days pH, sand to

cultivated crops), range, Maximum precipitation loamy sand

pasture; saltwater marsh in summer
South-Central ~ 40% forest, 25% pasture, 25t0 50 m 1,275 to 1,400 mm 22°C (72 °F) Rainfall, groundwater, Acid pH, sandy  Orlando

Florida Ridge

Southern
Florida
Flatwoods

5% crops (citrus, vegetables),
urban development

65% forest, 15% pasture,
15% native range, 3% crops
(mainly winter vegetables,
citrus and other subtropical
fruits)

(82 to 164 ft),
some hills up to
100 m (328 ft)

Sea level to
25 m (82 ft)

(50 to 55 in)

Maximum precipitation
in summer

1,300 to 1,525 mm
(51to 60 in)

Maximum precipitation
in summer

290 to 350 days

22 °C (72 °F);

290 to 365 days

lakes, few perennial
streams, Lake Apopka

Rainfall, surface water,

groundwater.
Rivers:
Caloosahatchee,
Kissimmee, Peace,
Withlacoochee;
Lakes: Istokpoka,
Kissimmee,
Okeechobee

to sandy loam

Acid pH, sandy

Cities: Tampa,
Clearwater,

St. Petersburg,
West Palm
Beach

Port:

St. Petersburg

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)
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Table 4-7. Land Resources and Characteristics
Marine Pacific Forest Ecoregion

Subregion

Land Use

Elevation/
Topography

Annual Precipitation

Rainfall Distribution

Avg. Annual

Temperature

Freeze-free
Period

Freshwater
Resources

Soils

Representative
Introduction
Sites

Williamette-
Puget Sound
Valleys

Upper
Columbia River
Basin

Farming (including dairy),
crops (apples, pears,
peaches, cherries, and other
fruits; vegetables; small
grains; hay), pasture, forestry,
urban development, wildlife
habitats, recreation

Farming (including dairy),

crops (apples, pears, apricots,

peaches, cherries, and other
fruits; hops; vegetables; small
grains, hay), pasture, Federal
property, forestry, wildlife
habitats, recreation

Sea level to 460 m
(1,500 ft); mostly

200 m (628 ft)

100 to 800 m
(2,600 ft)

375 to 2,550 mm
(15 to 102 inches)

Precipitation less in
summer, even for rest
of year

150 to 300 mm
(6 to 12 inches)

Precipitation heavier in
winter than in summer

11 °C (52 °F)

120 to 240 days

10 °C (50 °F)

120 to 200 days

Moderate to heavy
rainfall; abundant local
streamflow; rivers
around Puget Sound
and Lower Columbia
River Basin

Low to moderate
rainfall; moderate
streamflow; Columbia
River, Yakima River,
and Snake River

Alkaline pH in
valleys to acid
pH in
mountains;
alluvial, glacial
till, and loess;
sand or silt
loams

Alkaline pH in
valleys to acid
pH in
mountains;
alluvial, glacial
till, and loess;
sand or silt
loams

Cities: Seattle
and Portland

Cities:
Wenatchee and
Yakima

Source: Land Resource Regions and Major Land Areas of the United States (Agriculture Handbook 296)
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Annual precipitation varies from less than 15 cm (6 in) in the Sonora
Basin and Imperial Valley in Arizona and California, to 251 cm (99 in) in
the southern coastal plain. The climate affects soils, vegetation, and
wildlife that are indigenous to individual areas as well as land resources,
socioeconomics, and human populations in potential program areas.
Degradation of residues from potential program pesticide applications
generally would be greater in areas with higher rainfall and temperatures.
In general, warmer temperatures and longer freeze-free periods allow
fruit fly populations to increase more rapidly with resultant increased
potential for spread.

b. Land Resources

The topography of the potential program area varies from the level to
slightly rolling gulf coast, to steep regions of the Cascades and Sierra
Nevada. Elevations range from 24 m (80 ft) below sea level in the
deserts of California to about 1,372 m (4,500 ft) in the southwestern
Arizona Basin and Range ecoregion or slightly higher in the upper
reaches of the Columbia River Basin. Soil reaction ranges from
predominantly acid in the East to alkaline in the West. Introduced fruit
fly populations would not be expected to survive or get established at
high elevation. Degradation of residues from potential program pesticide
applications would be expected to occur more rapidly at lower elevations.
Varied topography and cropping patterns provide more host crops and
microclimates that contribute to enhanced fruit fly survival and spread.

c. Water Resources and Quality

Water availability varies greatly across the potential program area,
ranging from very abundant in Florida and the eastern gulf coast, to
extremely scarce in the desert regions of the West. The more
mountainous areas are characterized by natural lakes and large, deep
reservoirs. Groundwater is abundant in the valleys and is used for
irrigation and livestock production. Water supply is low to moderate in
the prairie subregions. Surface lakes, shallow wells, and streams in these
areas are used for irrigation and watering of animals. Intermittent waters,
such as seasonally flooded impoundments, are important breeding
grounds as well as migration stops for waterfowl and other wetland
species. The southwest, intermountain areas, Sacramento Valley, and
San Joaquin Valley are characterized by low precipitation and in constant
water sources. Water for irrigation and livestock comes primarily from
the few reservoirs and large rivers. Although the annual precipitation
east of the Cascades in Washington is low, there is a constant source of
available water from the mountains. Potential contamination of surface

IV. Affected Environment



2. The Human
Population

water and groundwater resources by program pesticides could pose a
hazard to both wildlife and human populations. Because of agricultural
and other uses, low-level background residues of certain pesticides in
water are common in some areas. Therefore, cumulative effects of the
program use of pesticides must be considered.

d. Air Quality

In general, the air quality of most of the potential program area is good.
Most air pollution problems occur in industrialized and urban areas,
particularly in the Eastern States. The air quality of most of the Western
States is relatively good because of low population densities and lack of
polluting industries. The major air quality problems that do occur in the
West are confined to the urban areas of California (e.g., the Los Angeles
Basin, the San Francisco Bay area, and Sacramento) and the smelter
industrial areas of southeastern Arizona. Some undesirable conditions
are also associated with agricultural activities and urbanization in central
California. Release of radioactive particles from the U.S. Department of
Energy’s facilities in Hanford, Washington, has been an ongoing issue in
the Columbia River Valley. Because of agricultural and other uses, low-
level background residues of certain pesticides in air are common in
some areas. Consequently, cumulative effects of the program use of
pesticides must be considered.

Reduced air quality (smog) affects visibility, which is especially valued
for some areas. The U.S. Environmental Protection Agency (EPA) has
identified special class I areas (national parks and wilderness areas) and
vistas outside Class I areas where visibility is an important value. The
best visibility (more than 113 km or 70 mi) exists in the mountainous
Southwest, while the Pacific coastal regions have the worst visibility

(16 to 40 km or 10 to 25 mi). The potential for toxic air pollution
resulting from agricultural and urban pesticide use remains a concern for
the general public.

The human population of the potential fruit fly program area is extremely
diverse (see table 4-8). The metropolitan areas are not homogeneous, but
include human subpopulations with dissimilar compositions and social
structures. That diversity is apparent, for example, when comparing the
retirement communities of Florida, the Mexican-American communities
of southern Texas, and the Asian-American communities of California.

In addition, communities adjacent to metropolitan areas may include
Native Americans, suburban families, and farmers. Depending on the
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Table 4-8. Demographics of Potential Fruit Fly Program Areas by Ecoregion

Ecoregion Statewide Data Metropolitan Area Data
State | %<5 | % >65 % Major % % Per'
years years population in city or Hispanic Asian capita
old old metropolitan metro income
areas area(s)
California CA 8.6 10.6 95.7 Los Angeles- 329 9.2 18,938
Central Valley Anaheim-
and Coastal Riverside
San Francisco- 15.5 14.8 22,438
Oakland-
San Jose
San Diego 204 7.9 17,576
Sacramento 11.6 7.7 17,050
Southwestern AZ 8.7 13.1 79.0 Phoenix 16.3 1.7 16,815
Basin and
Range Tucson 24.5 1.8 14,995
Lower Rio X 8.7 10.1 81.6 Brownsville- 81.9 ND? 14,753
Grande Valley Harlingen
Southeastern SC 7.5 11.1 60.6 Charleston ND ND 12,907
and Gulf Coastal
Plain GA 7.9 10.1 65.0 Savannah 1.4 1.1 15,280
AL 7.2 12.7 67.4 Mobile ND ND 12,814
MS 7.7 12.4 30.1 Biloxi ND ND 11,055
X 8.7 10.1 81.6 Houston® 20.8 3.6 16,129
Mississippi Delta LA 8.3 111 69.5 New Orleans 4.3 1.7 14,034
Floridian FL 7.0 18.0 90.8 Miami-Ft. 33.3 0.7 18,322
Lauderdale
Tampa-St. 6.7 1.5 16,409
Petersburg-
Clearwater
West Palm 7.7 1.0 16,515
Beach
Orlando 9.0 1.9 16,525
Marine Pacific OR 6.9 13.9 68.5 Portland* 3.2 5.3 16,446
Forest
WA 7.7 11.9 81.7 Seattle* 3.6 11.8 16,446

Source: U.S. Census Bureau, 1991.

" Data from 1988, in dollars. Data are statewide averages for Tucson, Brownsville-Harlingen, Charleston, Savannah, Mobile,
Biloxi, and West Palm Beach (no metropolitan area data available).

2 ND - No Data Available.

% The Houston data also include the Galveston-Brazoria metropolitan area, which is not in the potential program area.

* Portland and Seattle are part of the same metropolitan area for per capita income.
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locale of future programs (hence, also community structure and activity),
the exposure to fruit fly control activities could vary considerably.

The economic levels vary widely across the potential fruit fly program
area as well. Within the potential program areas, the lowest per capita
incomes are in South Carolina, Alabama, and Mississippi. Although per
capita income in metropolitan areas is higher than statewide averages,
every large city contains at least one area characterized by low-income
residents; homeless people are more numerous in cities than in rural
areas.

The general health of a human population may be influenced by the
population’s economic status in that low-income people are often not
able to afford nutritious food and good health care. Studies have
demonstrated that liver disease and protein or thiamine deficiency can
increase sensitivity to the effects of organophosphate pesticides
(Casterline and Williams, 1969; Cavagna ef al., 1969). Thus, populations
prone to these conditions may be at greater risk than the general
population. In general, differences in populations that influence
individual’s risks are generally compensated by the U.S. Environmental
Protection Agency’s use of “ten-fold safety factors” in risk assessments.

The diverse demographic and economic characteristics of the potential
program area indicate the need for special considerations in carrying out
program activities. These considerations relate primarily to issues related
to Environmental Justice for minority and low income populations (refer
to section VIILLE). Notification of treatment, an important aspect of the
program, can be complicated by language differences. The higher
percentages of Hispanic or Asian Americans in cities such as
Brownsville, Texas, and San Francisco, California, suggest that
notification and other public communication may need to be presented in
languages other than English.

Other human factors such as age, income, health, and culture may pose
problems that will require special program considerations in order to
minimize exposure to pesticides and resultant risk. Certain segments of
the population (such as some of the elderly and children) will be more
sensitive to the program activities than the majority of the population.
Generally, metropolitan areas can be expected to include populations
with a lower-than-average income and therefore with less health care, as
well as more homeless people. Nonurban populations with low income
might have more reliance on backyard fruits and vegetables as a food
source. Cultural practices are another consideration if the program
expands beyond metropolitan areas into Native American lands (such as
those surrounding San Diego, California or Phoenix and Tucson,
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Arizona); program activities could affect a population of low-income
sustenance farmers whose exposure might be greater because of their
cultural practices (i.e., use of wild food).

a. Cultural Resources

Cultural resources (see table 4-9) are those resources that contribute to
intellectual or aesthetic education. Cultural resources include historic
sites, archaeological sites, Native American lands, religious sites, zoos,
and arboreta. Many such sites exist within the potential program area,
but those most likely to be affected by fruit fly program actions are
located closest to urban areas where program activities will most likely
occur.

Table 4-9. Representative Cultural Resources of Potential Fruit Fly Program Areas by

Ecoregion

Ecoregion

City and State

Representative Cultural Resources

California Central Valley and

Los Angeles-Anaheim-

University of California Botanical Gardens, Los Angeles

Coastal Riverside, CA Zoo, Los Angeles Arboretum
San Diego, CA Quail Botanical Gardens, San Diego Zoo, Indian
reservations
Southwestern Basin and Range Phoenix, AZ Westward Expansion historical sites, Indian reservations,
Phoenix Zoo, Desert Botanical Garden
Superior, AZ Boyce Thompson Southwestern Arboretum
Tucson, AZ Spanish historical sites, Indian reservations, Desert

Museum, Tucson Botanical Gardens

Lower Rio Grande Valley

Brownsville, TX

Palo Alto National Historic Site

Southeastern and Gulf Coastal
Plain

Charleston, SC

Magnolia Plantations, Cypress Gardens, Fort Sumter and
other Civil War historical sites

Savannah, GA

Colonial and Civil War historical sites

Mobile, AL Historical sites
Biloxi, MS Historical sites
Houston, TX Houston Zoological Gardens

Mississippi Delta

New Orleans, LA

French historical sites, Longue Vue House and Gardens,
Louisiana Nature Center

Floridian

Miami-Ft. Lauderdale, FL

Metro Zoo, Orchid Jungle, Fairchild Tropical Garden,
Seminole Indian Village reconstruction, Butterfly World

Tampa-St. Petersburg, FL

Gamble Plantation, Yulee Sugar Mill, De Sota National
Monument, Weedon Island Indian Mounds

Orlando, FL Fort Mellon, Mead Botanical Gardens
Marine Pacific Forest Portland, OR Portland Zoo, Forest Hills Park
Seattle, WA Seattle Zoo, botanical gardens, parks and trails
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3. Nontarget
Species

IV. Affected Environment

Cultural resources of special concern with respect to pest eradication
programs include zoos, arboreta, and gardens because they contain
nontarget species. The Floridian and California Central Valley and
Coastal ecoregions have a large number of such sites in metropolitan
areas.

Historic, archaeological, and Native American sites are protected by the
National Historic Preservation Act, the Archaeological and Historical
Preservation Act, and the Native American Graves Protection and
Repatriation Act. Furthermore, many Native American reservations are
considered as sovereign nations and, therefore, fruit fly program activities
would have to be coordinated with their councils or the equivalent.

b. Visual Resources

Visual resources (see table 4-10) consist of the landscapes and wildlife of
a particular area. Natural visual resources are preserved in parks, forests,
and wilderness areas. Most “scenic areas” are located some distance
from urban centers; however, a few are near major cities in the potential
fruit fly program area, and could be affected by program activities. For
example, traps placed in city parks could detract from the appearance of
blossoms or foliage; equipment noise (trucks, airplanes, or helicopters)
could intrude upon otherwise peaceful areas; and bird watchers or other
visitors to natural areas could become upset if wildlife species are
affected by program activities or treatments.

The nontarget species of the potential program area include the plants,
animals, and microorganisms that are found there. These organisms exist
as individuals, populations, and multispecies communities. They are
dynamic, interactive components of their ecosystems which undergo
structural and functional change and vary with location and over time. A
broad consideration of the biological environment promotes
understanding of the biological systems which are exposed to program
operations and facilitates a more detailed analysis of the organisms or
systems which might be at risk from those operations.

a. Domestic Animal and Plant Species

Fruit fly eradication efforts typically occur in urban, suburban, and
agricultural areas. Domesticated species which may be exposed to
program operations include dogs, cats, tropical pet birds, and in some
locations, livestock and poultry. Goldfish or koi ponds and stock ponds
occur in some locales.
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Table 4-10. Representative Visual Resources of Potential Program Areas by Ecoregion

Ecoregion

City and State

Representative Visual Resources'

California Central Valley and
Coastal

Los Angeles-Anaheim-Riverside,
CA

Cucamonga WA, San Gabriel WA

San Diego, CA Sweetwater Marsh NWR, Tijuana Slough NWR, Agua
Tibia WA, Hauser WA, Pine Creek WA, San Mateo
Canyon WA
Southwestern Basin and Phoenix, AZ Tonto NF
R
ange Tucson, AZ Saguaro WA, Coronado NF

Lower Rio Grande Valley

Brownsville, TX

Laguna Atascosa NWR

Southeastern and Gulf
Coastal Plain

Charleston, SC

Cape Romain WA, Little Wambaw Swamp WA,
Wambaw Creek WA

Savannah, GA

Savannah NWR, Tybee NWR

Mobile, AL Bon Secour NWR
Biloxi, MS Deer Island
Houston, TX Sheldon WMA, Armond Bayou WMA

Mississippi Delta

New Orleans, LA

Bayou Sauvage NWR, Bohemia State Park WMA

Floridian

Miami-Ft. Lauderdale, FL

Biscayne NP, Everglades NP and WA, Hugh Taylor
Birch SP

Tampa-St. Petersburg, FL

Weedon Island Preserve, Pinellas NWR, Caladesi
Island SP

Orlando, FL Clear Lake, Lake Fairview, other lakes
Marine Pacific Forest Portland, OR Columbia River, Williamette Valley, Mt. Hood
Seattle, WA Puget Sound, Lake Washington, Pacific Cascades, San

Juan Islands

" Abbreviations: NF = National Forest, NP = National Park, NWR = National Wildlife Refuge, SP = State Park, WA = Wilderness
Area, WMA = State Wildlife Management Area.
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Commercial aquaculture enterprises may rear fish or crustaceans in
natural or artificial impoundments and are of major regional importance.

Backyard gardens occur throughout the program area. Annuals (such as
peppers and tomatoes) as well as perennials (such as citrus and avocado
trees) are commonly grown. Many of these are fruit fly hosts.
Commercial groves of host plants such as apricots, apples, peaches, pome
fruits, and citrus are found throughout the program area. There are
organic growers found at certain locations within the program area, and
their needs are an important program consideration.

b. Wild Animal and Plant Species

The numbers and kinds of wildlife associated with particular habitats
depend on the season and on land resources. Typical species include a
variety of invertebrate fauna, birds (American kestrels, European
starlings, barn swallows, meadowlarks, and other songbirds), mice and
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other rodents, rabbits, raccoons, skunks, opossums, foxes, bats, and in
some areas, coyotes.

Throughout the program area, soil and sediment support a great diversity
of organisms which may inhabit the surface layer, occur beneath leaf

litter or detritus, or are distributed throughout several layers. Earthworms
and microorganisms inhabit the soil; many insects spend portions of their
life cycle as larvae or pupae in soil and sediments. These species provide
food for a variety of fish, birds, and small mammals.

Water birds, including ducks, frequent lakes, ponds, and reservoirs
throughout the program area. Introduced and native fish (including
shiners, sunfish, bass, and catfish) occur in these water bodies as well as
canals. Commercial and sport fishing occur throughout the program area.

Representative species for each ecoregion are presented in tables 4—11
through 4-17. A sampling of typical species is analyzed in the nontarget
risk assessment (incorporated by reference). The assessment serves as
the basis for an evaluation of potential environmental consequences of
the fruit fly eradication program.

c. Habitats of Concern

Aquatic habitats within the program area are of special concern because
of the vulnerability of aquatic species to program pesticides, especially
malathion. These habitats support a variety of endangered and threatened
species, particularly in the more arid program areas. Estuaries are
spawning and nursery grounds for many marine and anadromous fish, as
well as crustaceans and mollusks. They support a high density and
diversity of birds, as well as plankton, which provides the base for many
food webs. Sediments contain a variety of macroinvertebrate species,
many of which are sensitive to program pesticides. In addition,
intermittent streams and ponds are seasonally important as breeding and
egg development habitat for amphibians, and as reservoirs for migratory
waterfowl. These areas often contain a variety of rare plants.

There is some disagreement as to the precise definition of a jurisdictional
(regulated) wetland. Whether broadly or narrowly interpreted, there is a
consensus that wetlands are extremely valuable ecosystem components.
They provide wildlife habitat, flood control enhancement, water quality
improvement, sediment stabilization, nutrient transformation, and
groundwater recharge/discharge. Degradation of water quality in any
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Table 4-11. Biological Resources

California Central Valley and Coastal Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

Grassland

Scrubland

W oodland

Aquatic

Brome, fescue, wild oats

Interior: chamise, California
lilac, toyon

Coast: coyote brush, purple
and black sage, coastal
sagebrush, scub oak

Valley oak, interior live oak,
blue oak, coastline oak,
California buckeye, Engelmann
oak

Fresh marsh: cattail, sedge,
bulrush.

Salt marsh: salt grass,
pickleweed, frankenia

Pocket gopher, California vole,
mule deer, coyote, California
ground squirrel, black-tailed
jackrabbit

Brush rabbit, brush mouse,
dusky-footed wood rat, bobcat,
gray fox

Mule deer, raccoon, striped
skunk, bobcat, western gray
squirrel, deer mouse

Muskrat, beaver

W estern meadowlark,
savannah sparrow, American
kestrel, horned lark, western
kingbird, killdeer

California quail, California
thrasher, rufous-sided
towhee, sage sparrow,
wrentit

Acorn woodpecker, plain
titmouse, western bluebird,
American crow, scrub jay

Great blue heron, red-winged
blackbird, marsh wren,
mallard, Virginia rail

Gopher snake, grasshoppers,
spiders

Western rattlesnake, coast
horned lizard, alligator lizards,
common kingsnake

Arboreal salamander, slender
salamanders, alligator lizards,
western fence lizard, ring-
necked snake

Garter snakes, red-legged
frog, western toad, Pacific
tree frog, California newt,
mosquitofish, California
killifish, bluegill

Valuable for wintering

birds; introduced grasses
predominate; converted to
agriculture and rangeland

Interspersed with urban
areas near coast;
development threatens
southern sage scrub

Variety of wildlife foods;
some southern woodlands
reduced by development

Especially valuable for
wintering waterfowl; coastal
marshes sometime near
urban areas




Table 4-12. Biological Resources
Southwestern Basin and Range Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

JUBLLLCIIAUT Pajoayy ‘Al
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Mojave and
Sonoran Deserts

Wash

Riparian/aquatic

Joshua tree, ocaotillo,
Mojave yucca, California
juniper, saltbush, spiny
sage brush, creosote
bush, saguaro, cholla
cactus, burro bush

Mesquite, catclaw acacia,
smoke tree, blue palo
verde, ironwood

Willow, sycamore,
cottonwood, saltcedar

Antelope squirrel, kangaroo
rats, black-tailed jackrabbit,
round-tailed ground squirrel,
kangaroo rats, cactus mouse,
desert mule deer, coyote,
desert pocket mouse

Bailey pocket mouse, white-
throated woodrat, javelina,
mule deer, coyote

Striped skunk, ring-tailed cat,
raccoon, deer mouse

Scott’s oriole, white-
winged dove, greater
roadrunner, Gila
woodpecker, cactus
wren, LeConte’s
thrasher, common
poorwill, Gambel's quail,
elf owl

Black-throated sparrow,
verdin, black-tailed
gnatcatcher

Summer tanager, Lucy
warbler, ladder-backed
woodpecker, yellow-billed
cuckoo, green-backed
heron, mallard

Chuckwalla, fringe-toed
lizards, zebra-tailed lizard,
side-blotched lizard,
shovel-nosed snake,
glossy snake, western
whiptail

Red-spotted toad,
spadefoot toads, desert
spiny lizard, brush lizard,
horned lizards, tiger
rattlesnake

Western diamondback
rattlesnake, spiny soft
shell turtle, Colorado River
toad, red-side shiner, Gila
topminnow, bluegill

Slow to recover from
disturbance, e.g., off-road
vehicle use

Desert wildlife concentrates
here

Little woodland remains--
invaded by saltcedar; heavily
used by wildlife; often near
agricultural and urban areas
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Table 4-13.

Biological Resources

Lower Rio Grande Valley Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

Mid-grass
grasslands

Shrublands

Riparian
woodlands

Seasonally wet
basins and
potholes

Grama, three-awns,
bluestems, curly mesquite,
buffelgrass (introduced)

Blackbush (acacia),
mesquite, guajillo, granjeno,
pricklypear, ceniza

Mesquite, granjeno, cedar
elm, hackberry, acacias,
many fruiting species

Granjeno, huisache,
mesquite, pricklypear, Texas
persimmon

White-tailed deer, cotton rat,
coyote, least shrew, Mexican
ground squirrel, Eastern
cottontail

Javelina, raccoon, white-
tailed deer, Mexican spiney
pocket mouse, striped skunk,
jackrabbit, bats

Bobcat, ocelot, raccoon, bats,

white-footed mouse

Ocelot, jaguarundi

Turkey, turkey vulture,
bobwhite, scaled quail,
mourning dove, great
horned owl, meadowlark

Harris’ hawk, scaled
quail, white-winged dove,
mourning dove,
mockingbird, lesser
nighthawk

Ferruginous pygmy owl,
orioles, mourning dove,
chachalaca, green jay,
kingfishers, warblers,
boat-tailed grackle

White-winged dove, white
pelican, sandhill crane,
black-bellied tree duck

Grasshoppers, spiders,
Texas ratsnake, bullsnake

Spotted whiptail, rose-
bellied lizard, reticulate
collared lizard,
diamondback rattlesnake,
Texas tortoise

Giant toad, Rio Grande
leopard frog, Texas indigo
snake, blue tilapia
(introduced), killifish,
catfish, green sunfish

Reticulate collared lizard,
Texas tortoise

Little native grassland
remains; converted to
agriculture or rangeland
uses; brush encroachment

Many community types--
largely fragmented, some
threatened; nesting sites;
used by migratory raptors;
wildlife corridors; refugia
from disturbed sites;
native citrus thicket (Starr
County)

Variety of wildlife foods;
roosting and feeding
areas; only occurrence of
many species in the
United States; unique
biota in aquatic habitats

Wintering waterfow!
habitat; habitat for many
Texas rare and threatened
species
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Table 4-14. Biological Resources

Southeastern and Gulf Coastal Plain Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

Alluvial and
floodplain

Marsh

Pine forest

Hardwood forest

Grassland

Bald cypress, swamp gum,
tupelo, swamp nettle

Cordgrass, rushes, sedges,

wild rice, some shrubs

Species of pine, bay,
blueberry, spicebush,
hydrangea

Species of oak, gum,
hickory, elderberry,
greenbriar, ferns

Species of bluestem or
panic grass

Otter, muskrat, raccoon

Muskrat, marsh rice rat

Opossum, white-tailed deer,

gray squirrel, short-tailed
shrew, striped skunk,
raccoon, big-eared bat, red
fox

Opossum, white-tailed deer,

gray squirrel, short-tailed
shrew, striped skunk,
raccoon, big-eared bat, red
fox

Ground squirrel, cottontail,
plains woodrat

Red-eyed vireo, wood
duck, pied-billed grebe

Herons, egrets, ducks,
common gallinule

Long-eared owl, pine
warbler, red-cockaded
woodpecker

White-eyed vireo, blue
jay, great-crested
flycatcher, wood duck,
red-tailed hawk, cardinal

Common nighthawk,
eastern meadowlark,
bobwhite, killdeer,
scissor-tailed flycatcher,
mockingbird

Many insects, eastern mud
turtle, marbled
salamander, ratsnake

Many insects and other
invertebrates

Tiger salamander, box
turtle, coral snake, gopher
tortoise

Many insects

Flood control; high density
of nesting birds and
ampbhibians

Rookeries, fish nurseries

Cover and nesting sites;
few old growth forests
remain, most are
intensively managed

Undisturbed grasslands
very rare
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Biological Resources

Mississippi Delta Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

Salt marsh

Fresh/brackish
marsh

Bottomland
hardwood

Swamp

Levee

Smooth cordgrass, wire
grass, salt grass, black
rush

Maidencane, bulltongue,
spike rush, alligator weed

Water oak, overcup oak,
bitter pecan, green ash,
hawthorns

Southern cypress, bald
cypress, pond cypress,
tupelo, black willow, swamp
gum, cottonwood, button
bush, swamp privet

W ater oak, live oak,
hackberry, American elm,
honeylocust, hawthorn,
marsh elder, groundsel
bush

Muskrat, otter, Norway rat

Nutria, harvest mouse, rice
rat

White-tailed deer, opossum,

cottontail

Mink, bobcat, swamp rabbit,

red bat

Rice rat, fulvous harvest
mouse, least shrew

Marsh hawk, pintail,
common loon, white
pelican

Scaup, teal, widgeon,
gadwall, shoveler,
mottled duck

Wood duck, red-
shouldered hawk, turkey
vulture

Great blue heron, great

egret, anhinga, white ibis,

Louisiana heron

Gulf salt marsh snake, gulf
coast toad, diamondback
terrapin

Green treefrog, green
anole, green frog

Three-toed box turtle,
Mississippi ring-necked
snake

Western cottonmouth,
green anole, bronze frog,
alligator

Bronze frog, ribbon snake,
narrow-mouthed toad

Feeding grounds for nesting
and migrating birds; fish
nursery

Feeding grounds for nesting
and migrating birds

Very high nesting density;
habitat for large mammals

Rookeries for herons and
egrets

Refuge during flooding; dry
land corridors
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Table 4-16. Biological Resources

Floridian Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

Cypress
swamps

Freshwater

marshes

Lakes, rivers,

canals

Mangroves

Salt marshes

Pine flatwoods

Scrub

Dry prairies

Cypress, longleaf pine,
slash pine, sabal palm

Pickeral weed, beakrush,
maidencane, sawgrass

Water hyacinth, cattails,
eelgrass, pondweed

Black mangroves, red
mangrove, white
mangrove, buttonwood

Saltmarsh cordgrass,
saltbush

Longleaf pine, slash pine,
wax myrtle, saw palmetto

Scrub oak, saw palmetto,
myrtle oak, sand live oak,
Florida rosemary

Switch grass, saw
palmetto, wiregrass,
gallberry

Cotton mouse, raccoon,
shrews

White-tailed deer, Florida
water rat

Raccoon, river otter,
manatee

Raccoon, river otter, striped
skunk, black bear, manatee

Raccoon, marsh rabbit,
cotton rats, bottlenose
dolphin, rice rat

White-tailed deer, cotton
mouse, cotton rat, gray fox,
fox squirrel

Flying squirrel, Florida
mouse, cotton mouse,
bobcat, gray fox, white-tailed
deer

Cotton rat, nine-banded
armadillo, Eastern harvest
mouse, Eastern spotted
skunk

Wood stork, herons,
Everglades snail kite,
turkey, warblers, bald
eagle

Egrets, wood stork,
ducks, Florida sandhill
crane

Kingdfisher, herons,
egrets, anhinga

Brown pelican, spoonbill,
wood stork, egrets,
herons

Common egret,
swallows, marsh wren,
seaside sparrow

Brown-headed nuthatch,
pine warbler, great
horned owl

Florida scrub jay,
bobwhite, common
nighthawk, palm warbler,
woodpeckers, screech
owl

Florida sandhill crane,
common nighthawk,
vultures, burrowing owls,
crested caracara

Alligators, spiders, aquatic
invertebrates

Apple snail, amphipods
(scuds), prawns, caffish,
alligator

Zooplankton, snails,
clams, gar, caffish,
suckers, silversides,
minnows, sunfish

Tarpon, mullet, snappers,
shrimp, sea turtles,
American crocodile

Fiddler crab, shrimp,
marsh crab,
grasshoppers, plant
hoppers, spiders,
diamondback terrapin

Box turtle, black racer,
pinewoods snake, anoles

Florida scrub lizard, blue-
tailed mole skink, gopher
tortoise, sand skink

Box turtle, black racer

More rare or endangered
species found in Cypress
Swamps than any other Florida
swamp; Florida panther habitat

Nursery area for many
commercial fish species

Nursery area for many fish
species

40 to 60% of the species are
endemic
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Table IV-16 , continued.

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other

Nontarget Species Significance/Status

Rocklands

Coastal dunes

Gumbo limbo, pigeon plum,

royal palm, live oak,
strangler fig, wild coffee

Sea oats, sea lavender,
saltbush

Opossum, key deer, Florida
mastiff bat, mangrove fox
squirrel, white-tailed deer,
raccoon

Marsh rabbit, rice rat,
raccoon, cotton rat

Northern cardinal, gray
kingbird, Carolina wren,
red-bellied woodpecker,
pine warbler

Seaside sparrow, marsh
wren, wading birds, fish
crow

Florida tree snail, Schaus
swallowtail, anoles

Many tropical species only
found in this habitat of the
United States

Sea turtles, diamondback
terrapin, marsh crab,
fiddler crab, grasshoppers,
mollusks




Table 4-17. Biological Resources

Marine Pacific Forest Ecoregion

Habitat

Dominant Vegetation

Representative
Mammals

Representative
Birds

Other
Nontarget Species

Significance/Status

JUBLLLCIIAUT Pajoayy ‘Al

Grassland

W oodland

Alluvial and
floodplain

Needle and thread grass,
bunchgrass, wheatgrass,
downy brome

Western redcedar, hemlock,

Douglas-fir

Willow, cottonwood, cattail,
sedge, bulrush

Mule deer, rabbits, coyote

Western gray squirrel,

opossum, black-tailed deer,

deer mouse, bobcat

Muskrat, beaver, mink

W estern meadowlark,
grouse, mourning dove,
American kestrel, western
kingbird, killdeer

Western bluebird,
American crow, scrub jay

Great blue heron, mallard
duck, red-winged
blackbird

Gopher snake,
grasshoppers, spiders

Western rattlesnake

Garter snake, Western
toad, Pacific tree frog,
bluegill, mosquitofish,
rainbow trout

Valuable for wintering

birds; introduced grasses
predominate; converted to
agriculture and range land

Variety of wildlife foods;
strong lumber industry

Especially valuable for
wintering waterfowl;
coastal marshes near
urban areas
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aquatic or wetland habitat could disrupt food webs and have serious
implications for composition, density, and diversity of invertebrate, fish,
and bird species.

The Eastern coastal plain wetlands have been designated by the U.S.
Department of the Interior’s Fish and Wildlife Service (FWS) as Habitats
of Special Concern because of their value to migrating birds and as
breeding grounds for shorebirds. As a whole, the Mississippi Delta is
adversely affected by the high rates of erosion and submergence caused,
in part, by human alteration of the natural drainage systems. The
wetlands of the delta are designated as Habitats of Special Concern for
waterfowl.

Much of the southern tip of Florida is occupied by Everglades National
Park, Big Cypress National Preserve, and several smaller State and
private wildlife refuges. The Everglades’ ecosystem is unique in North
America and many species are threatened or endangered. Water
management projects have altered the timing and quantity of freshwater
flow, and preservation of the Everglades’ ecosystem relies on the supply
of high-quality water from the north. Runoff from adjacent agricultural
and urban areas can enter the water conservation areas and contaminate
water in the park with high concentrations of nutrients and pesticides.

Wildlife refuges and other land preserves are also areas of potential
concern. These lands have been set aside to protect wildlife resources
and often become islands surrounded by altered, intensely managed land.
Generally comprised of many habitat types, they serve as refuges for less
common species, provide wildlife corridors, and are important habitats
for migratory birds. Nature Conservancy lands are protected because
they contain unique features, which often includes rare plants. Impacts to
these habitats could affect many species.

The Laguna Atascosa National Wildlife Refuge in eastern Cameron
County, Texas, on the gulf coastal plain, is the southernmost waterfowl
refuge in the central flyway, and is a primary overwintering area. It is the
focal point for the recovery of the endangered northern aplomado falcon.
FWS has issued a Biological Opinion that the use of chlorpyrifos,
diazinon, and several other pesticides will jeopardize the continued
existence of this species. As a result, FWS has recommended a 20-mile
prohibited-use zone around the refuge for these pesticides.

In addition to national- or State-protected areas, many areas of
considerable importance are not afforded protection. An example of an
unprotected area is the Colorado River in Yuma County, Arizona, which
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is known internationally as a prime bird watching location. Many such
locations occur throughout the program area.

The Columbia River Basin and the tributaries of Puget Sound in
Washington State are also important wildlife habitats. The damming and
diversion of water on the Columbia River have threatened the survival of
several species of anadromous fish, particularly salmon.

d. Endangered and Threatened Species

Various species of fish, wildlife, and plants in the United States are so
few in number that they are in danger of or threatened with extinction.
The decline of most of these species is directly related to loss of a habitat,
but may also be the result of other factors including hunting, collecting,
pollution, road kills, interspecies competition, or pesticides. (Refer to
appendix D for a listing of species in potential program areas.) More
than 200 federally listed species are found within the potential program
area; they include plants, birds, fish, mammals, amphibians, reptiles, and
at least one insect.

The Endangered Species Act of 1973 (ESA) as amended (16 U.S.C. 1531
et seq.) mandates the protection of federally-listed endangered and
threatened species and their critical habitats. It also requires Federal
agencies to consult with FWS or the U.S. Department of Commerce’s
National Marine Fisheries Service (NMFS) to ensure that any actions
they authorize, fund, or carry out are not likely to jeopardize the
continued existence of a listed species or a species proposed for listing,
or result in the destruction or adverse modification of its critical habitat
or its proposed critical habitat. Also, the United States Environmental
Protection Agency has the authority to require that pesticide labels
comply with requirements of ESA.

Because of the existence of endangered or threatened species found
within fruit fly program areas, APHIS consults with FWS. For the
Medfly Cooperative Eradication Program, for example, APHIS prepared
a biological assessment (incorporated by reference) for endangered and
threatened species to determine if those species may be affected, either
directly or indirectly, by program operations (especially those related to
pesticide usage).

For the Fruit Fly Cooperative Control Program, which has even broader
scope than the Medfly Cooperative Eradication Program (all 50 of the
United States are subject to fruit fly infestations from one or more
species), the potentially affected endangered and threatened species
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include all of those species which are federally listed for the entire
United States. APHIS presently is consulting with FWS and NMFS for
the States which are at the highest risk of fruit fly infestations:
California, Florida, Texas, and Washington. In consultation with FWS
and NMFS, APHIS is determining which control methods may be used
safely within the range and habitats of the endangered and threatened
species. If fruit fly infestations are detected in other States, individual
site-specific consultations with FWS will take place to ensure protection
of the species. APHIS will abide by protection measures for endangered
and threatened species that are developed in cooperation with FWS
and/or NMFS. Such consultations and any relevant protection measures
will be finalized before program operations are initiated.

IV. Affected Environment
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V. Environmental Consequences
A. Introduction

The environmental consequences of the Fruit Fly Cooperative Control
Program result from or are related to program actions (especially program
use of chemical control methods). This chapter focuses on the potential
effects of chemical control methods, and analyzes potential effects of
nonchemical and chemical methods on: the physical environment,
human health and safety, biological resources, socioeconomics, and
cultural and visual resources. Control methods are individually analyzed
and discussed, but a section on cumulative effects contains information
on potential effects of the combined use of control methods. Refer also
to chapter III, Alternatives, which characterizes program alternatives and
control methods in detail.

The potential environmental consequences were analyzed qualitatively
and quantitatively. Chemical control methods were quantitatively
assessed in a human health risk assessment (APHIS, 1998a) and a
nontarget risk assessment (APHIS, 1998b), incorporated by reference.
More recently, a human health risk assessment (APHIS, 1999a) and a
nontarget risk assessment (APHIS, 1999b) were completed for spinosad
bait spray applications and these documents are also incorporated by
reference. All control methods were qualitatively assessed. Findings of
these analyses are summarized within this chapter.

Classical risk assessment methodologies (NRC, 1983) were used for both
the human health and nontarget risk assessments. Using the guidelines
provided by National Research Council, the risk assessments employ
existing government risk assessments and risk assessment
methodologies, where possible, to avoid a duplication of effort, capitalize
on the expertise of other organizations, and allow a more concise
document. Each risk assessment had the following components: hazard
assessment; exposure analysis (and dose-response assessment for
quantitative risk calculations); and risk assessment characterization. The
risk assessments are not predictive of what will occur, but rather what
could occur in a program. The characterizations of risk that are
determined assume the usage of control methods in specific ways and
under certain circumstances. The assumptions involve reasonably
foreseeable events and represent most possible exposures. Based on
actual program operations and observed results, the results of these
assessments should be considered to be conservative (tending to err on
the side of higher rather than lower risk). The probability of the
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occurrence of the analyses' results cannot be determined. More detailed
discussions of the methodology are in the human health and nontarget
risk assessments (APHIS, 1998). A review of the general approach
follows.

a. Hazard Assessment

The hazard of each chemical to either humans or nontarget species was
assessed by reviewing toxicity studies of species that best simulated the
physiology and behavior of humans or other nontarget species under
evaluation. Benchmark or reference toxicity values used in the risk
characterization were identified from acute exposure studies for the
nontarget species and from acute, subchronic, and chronic exposure
studies for humans.

Laboratory toxicity studies provide the basis for assessing quantitatively
the hazard of a chemical. These studies use a variety of concentrations
and formulations. Very few toxicity studies have been conducted with
the exact formulations used in APHIS fruit fly programs. Hazard is,
therefore, based on toxicity information available for each chemical to
approximate toxicity of the specific formulations.

b. Exposure Analysis

Specific scenarios based on the program application methods, chemical
concentrations, and exposed populations were developed to estimate
exposures. To assess the plausible ranges of potential exposure, certain
conditions within each scenario were varied to account for routine,
extreme, and (for humans) accidental exposures. After environmental
concentrations were estimated through the use of models or based upon
application rates, dose estimates for the individual human or nontarget
species were calculated, considering oral, dermal, and inhalation routes
of exposure.

Because this analysis considered (from a programmatic perspective)
scenarios incorporating control methods that could be used across the
broad program area, its routine scenarios are very conservative and tend
to overestimate the actual exposure for specific scenarios.

c. Risk Assessment

The quantitative risk assessments are based on methodologies and
models detailed in sections C ("The Human Population") and D
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("Nontarget Species") of this chapter. Results of these analyses were
compared with actual fruit fly program data when these data were
available. In the human health risk assessment, the calculated dose
estimates were compared with the reference or benchmark toxicity values
to express the level of concern for a particular exposure scenario or set of
scenarios. The risk to an individual was determined by comparing the
estimated dose and the reference or benchmark value. The magnitude of
this ratio indicated the degree of risk. Risks to nontarget species were
estimated for the population as a whole rather than individual organisms.

d. Computer Modeling

Computer models were used to estimate the concentrations of pesticides
in the environment and exposure to humans and nontarget species. The
environmental fate models provided estimates of pesticide concentrations
in air, soil, water, and on vegetation. A model developed by USDA's
Forest Service, the Forest Service Cramer Barry Grim (FSCBG) model,
was used to estimate bait spray residues from drift on soil and vegetation
outside the treatment area.

The Groundwater Loading Effects in Agricultural Management Systems
(GLEAMS) model was used to estimate pesticide concentrations in soil,
runoff water, and groundwater. Environmental Services (ES) of APHIS
developed a surface water model that was used to estimate bait spray
concentrations in aquatic systems. Estimated environmental
concentrations from these models and other sources were used in the
exposure models. APHIS extrapolated from field measurements (Segawa
et al., 1991), made adjustments to the application rate, and used the
Environmental Protection Agency (EPA) pesticide monograph (Urban
and Cook, 1986) to estimate environmental concentrations in air and on
vegetation.

Models and equations used in the human health risk assessment to
estimate exposure and dose were based on methodologies developed and
used by EPA to assess risk for chemicals under that agency's regulatory
authority. APHIS developed two exposure models for its previous
nontarget risk assessment (APHIS, 1992b): one for terrestrial organisms
and another for aquatic species. These models are discussed in section D
("Nontarget Species") of this chapter.
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e. Information Data Gaps

New data and more complete information are regularly obtained by
APHIS about the program chemicals and application methods through
independent researchers and monitoring data. This information is
incorporated into risk analyses and applied to environmental assessments
prepared for site-specific programs as it is made available.

The chemical pesticides used in APHIS programs are regulated by EPA.
EPA has responsibility for pesticide registration and reregistration under
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA, as
modified by the Food Quality Protection Act of August 1996 (FQPA)).
A variety of data, including product and residue chemistry, environmental
fate, and human, wildlife, and aquatic toxicity, are required for this
process (see 40 CFR 158). EPA uses these data to make regulatory
decisions concerning these pesticides.

Data gaps (deficiencies) have been identified by EPA either because
registration requirements have changed or because previously submitted
data have been ruled inadequate under current registration guidelines. In
some cases, data have been submitted since the document and are under
review by EPA.

Data considered inadequate for registration purposes, or data not
submitted to EPA but available through the literature or other sources,
may be adequate to provide indications of potential environmental
effects. Because all data needed for a complete evaluation were not
available, APHIS used the available data and made extrapolations when
necessary. State and/or Federal supplementary or emergency exemptions
may be required to allow the use of some pesticides in the Fruit Fly
Cooperative Control Program. Under FIFRA, EPA grants emergency
exemptions (section 18) or special local need uses (section 24(c)). These
registrations may be required for bait spray applications, soil drenches,
fruit fly male annihilation treatments, and certain regulatory uses of
methyl bromide because the program uses are relatively minor uses
which have not justified the manufacturers to seek the costly and time-
consuming regular registrations. Such registrations have been issued for
earlier eradication efforts, but must be renewed periodically.

B. The Physical Environment

The program control methods were compared with respect to their
potential to affect environmental quality. The concerns over
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1. Non-
chemical
Control
Methods

environmental quality include issues related to the preservation of clean
air, pure water, and a pollution-free environment.

The primary environmental quality impacts from fruit fly programs relate
to the use of various control methods. In particular, the use of chemicals
has multiple issues that relate directly to environmental quality. The
primary issues related to environmental consequences of control methods
on the physical environment are discussed by method in this section.

This section presents the potential effects of the nonchemical treatment
methods on the physical components of the environment qualitatively.

a. Sterile Insect Technique

The release of sterile insects is not expected to directly impact soil, water,
and air resources because their relatively small biomass is not anticipated
to contaminate those environmental media to any great extent. Burial or
disposal of debris (paper bags and release cups) associated with sterile
insect technique (SIT) has little potential to result in soil disruption.
Waste products associated with sterile insect production are disposed of
in compliance with local laws and regulations.

Effects from SIT operations are not expected to greatly exceed the
impacts associated with routine procedures that growers or homeowners
use during planting, gardening, yard maintenance, or waste disposal
operations. Only minor soil impacts will result from vehicular and foot
traffic associated with monitoring of traps used with this technique.

(If SIT is used in combination with chemical control methods as a part of
integrated control, then the risks associated with the use of those
chemicals would also apply.)

b. Physical Control

Physical control methods (fruit stripping and host removal) may result in
some soil disruption. Such activities also may increase soil erosion by
removing protective plant material. In the southwest and western
program areas where little natural vegetative cover exists, soil
disturbances may be exacerbated by runoff during heavy winter
rainstorms. Additionally, soil disturbance may also limit or disrupt
populations of soil microorganisms because of soil desiccation or
erosion.
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These potential effects from physical control methods are not expected to
exceed the impacts upon soil, air, or water resources associated with
routine procedures that growers or homeowners use during planting,
gardening, or yard maintenance operations.

c. Cultural Control

Clean culture, or complete harvesting, of fruit fly hosts would not result
in effects on soil, water, or air resources or quality. Burial of host
material would be in existing approved landfills and would not be
expected to result in any measurable increased impact to those facilities.
Soil disturbance may limit or disrupt populations of soil microorganisms
because of soil desiccation or erosion. Most other cultural practices,
including crop in rotations or trap crops, are not applicable to fruit fly
eradication programs.

d. Biological Control

Although biological control has potential for the future, biological control
of fruit flies has not yet been proven logistically or technologically
feasible on any scale. Therefore, information on biological control
agents' potential effects upon land, water, or air resources and quality is
unavailable at this time.

e. Biotechnological Control

Biotechnological control methods are currently under development and
are not available for program use at this time. Because the circumstances
surrounding their uses are uncertain, information on their potential effects
upon land, water, or air resources and quality cannot be determined at this
time.

f. Cold Treatment

All cold treatments are conducted in approved facilities under strict
supervision. This treatment is only applicable to certain approved
commodities. The necessary restrictions (duration of treatments and
approval of facilities) and availability of facilities for cold treatment are
likely to continue to limit the use of this treatment. The impacts on the
physical environment would not be expected to differ from those
resulting from cold storage facilities of comparable size. The use of cold
treatment is expected to have negligible environmental impact to soil,
water, or air resources or quality.
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d. Irradiation Treatment

Irradiation treatments are conducted in approved facilities in accordance
with stringent safety guidelines. This treatment method is limited to use
on certain approved commodities that are compatible with the radiation
exposure. Other commodities could be destroyed or ruined by this
exposure. The irradiation equipment is designed to release radiation to
the regulated commodity only. Monitoring of radiation at facilities has
demonstrated low ambient background radiation levels at plant
boundaries; any stray radiation from proper equipment use is negligible.
The treated commodity does not retain any radioactivity from the
exposure. Irradiation equipment at approved facilties is checked on a
regular basis by the USDA Radiation Safety Staff in accordance with
standards set by the Nuclear Regulatory Commission. No problems have
been associated with the use of irradiation equipment under APHIS
permits. Therefore, the use of irradiation treatment is expected to have
negligible impact on the physical environment.

h. Vapor Heat Treatment

All vapor heat treatments are conducted in approved facilities under strict
supervision. This treatment is only applicable to certain heat tolerant
commodities. The necessary restrictions (duration of treatments and
approval of facilities) and availability of facilities for vapor heat

treatment are likely to continue to limit the use of this treatment. The use
of vapor heat treatment is expected to have negligible environmental
impact to soil, water, or air resources or quality.

The chemicals proposed for use in the Fruit Fly Cooperative Control
Program have potential to affect soil (land), water, and air. These effects
are minimized by the low application rates, the standard program
protective measures (see section 6.B), and the program mitigative
measures.

a. Bait Spray Applications

The effects of bait spray applications would not differ greatly between
aerial and ground applications. However, the greater precision of
ground-based applications would lead to reduced exposure of soil, water,
and air, with a subsequent reduction in residues. Aquatic habitats have
fewer impacts from ground applications because they are not being
sprayed directly. Modeling predicted runoff from ground applications of
malathion in only Ecoregion 5—M ississippi Delta (5.4 pg/L) and
Ecoregion 6—Floridian (5.1 pg/L).
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Application rates of SureDye are higher in ground applications than those
in aerial applications. Although SureDye has a lower application rate
than malathion, it is more water soluble. Modeling also predicted runoff
from ground applications of SureDye in the Floridian ecoregion (6)

(4.9 pg/L phloxine B) and in the Mississippi Delta ecoregion (5)

(6.2 ng/L phloxine B). Spinosad has a lower application rate than
malathion, but is not highly water soluble like SureDye. Modeling
predicted runoff from ground applications of spinosad in the Floridian
ecoregion (6) to be 0.0247 pg/L and in the Mississippi Delta ecoregion
(5) to be 0.0466 pg/L. Minor soil and vegetation disturbance could result
from ground applications that use the truck-mounted equipment.
Although targeting is more precise with ground applications, failure to
detect or treat host material jeopardizes program efficacy and may result
in subsequent need for aerial applications, with increased potential for
environmental consequences. The discussions that follow all relate
principally to the consequences of aerial applications, but statements
regarding half-life and degradation pertain to both aerial and ground
applications.

(1) Malathion
(a) Land Resources

The character of a soil is dependent not only upon its physical and
chemical components, but also upon the presence of microorganisms.
The persistence of malathion bait in soil is related to a variety of factors,
including the soil's microbial activity, pH (relative acidity), and organic
matter content. Malathion's half-life in natural soil ranges from less than
1 day to 6 days, with 77 to 95% of the degradation occurring through
microbial activity (Neary, 1985; Walker and Stojanovic, 1973). In
laboratory studies, malathion toxicity to nitrifying bacteria was variable,
with malathion causing slight toxicity to Nitrobacter sp., while causing
complete inhibition of Nitrosomonas sp. (Bollen, 1961; Garretson and
San Clemente, 1968). Malathion applied to soils did not affect the
growth of several fungi or their ability to degrade other pesticides
(Anderson, 1981). Malathion application to a forested watershed resulted
in no observed effects on bacteria or fungi (Giles, 1970).

Inorganic degradation of malathion may be more important in soils that
are relatively dry, alkaline, and low in organic content, such as those that
predominate in the Western program areas. Malathion is subject to
hydrolysis under neutral and alkaline conditions, but is more stable under
acidic conditions. It does not penetrate much beyond the soil surface and
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does not adsorb tightly to inorganic soil particles, although it binds tightly
with organic matter (Jenkins ef al., 1978). Adsorption to organic matter
and rapid degradation make it unlikely that detectable quantities of
malathion would leach to groundwater (LaFleur, 1979; HSDB, 1991).
Because of agricultural and other uses, low-level background residues of
malathion may occur in certain areas.

Malathion degradation products also have short half-lives. Malaoxon,
the major malathion degradation product of concern in soil, has half-lives
of 4 and 5 days in soils of pH 7.2 and 8.2, respectively (Pascal and
Neville, 1976).

Environmental fate modeling using FSCBG predicts detectable malathion
bait spray residues as far as 12 miles (mi) from the treatment block in
high winds (10 miles per hour (mph)) and high release heights (500 feet
(ft)). With lower wind speeds (5 mph) and release heights (200 ft),
detectable residues (1 microgram per square foot (1 pg/ft?)) were
predicted up to 3 %2 mi from the treatment block. Using GLEAMS,
predicted concentrations of malathion in the upper centimeter of soil
were highest immediately following application, and ranged from a high
of 0.34 micrograms per gram (pg/g) for the Lower Rio Grande Valley
ecoregion (3) to a low of 0.30 pg/g for the Southeastern and Gulf Coastal
Plain ecoregion (2). Following a rainstorm, the concentration of
malathion would be expected to decrease in the upper 1 centimeter (cm)
of soil, but increase slightly in the lower soil layers.

(b) Water Resources and Quality

Surface water contamination may occur from direct applications or runoff
from treated plants and soils, particularly if a rainfall occurs soon after
application. The half-life of malathion on foliage ranges from 1 to 6 days
(Matsumara, 1985; Nigg et al., 1981; El-Refai and Hopkins, 1972).
Degradation of malathion in water is mostly by photolysis
(decomposition induced by light), microbial degradation under acidic
conditions, and chemical transformations under alkaline conditions
(Wolfe et al., 1977). The half-life of malathion in water with pH values
from 5 to 8 ranges from 6 to 18 days (Paris and Lewis, 1973). The half-
life was calculated from program monitoring data for natural waters
during the 1997 Medfly Cooperative Eradication Program in Florida
(USDA, APHIS, 1997). The half-life of malathion was determined to be
8 hours in a retention pond and 32 hours in the Hillsborough River.

Half-life in seawater at pH 8 was 2.6 days (Horvath, 1982). Malathion in
chlorinated swimming pool water degrades readily to the more toxic
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metabolite malaoxon (Oshima et al., 1982j; Segawa et al., 1991). The
half-life of malaoxon in chlorinated swimming pool water depends upon
weather conditions. Malaoxon was determined to have a half-life of

37 hours in one California study of chlorinated swimming pool water
(CDFA, 1991), but more recent monitoring data for the Florida program
in Umatilla found a half-life of 7.4 hours (USDA, APHIS, 1998).
Monitoring of four aerial bait spray applications in the 1991 study
showed no cumulative concentrations of malathion or malaoxon in fresh
water or chlorinated swimming pools. Because of agricultural and other
uses, low-level background residues of malathion may be present in
water in certain areas.

Various sources have set different water quality criteria for malathion in
freshwater and saltwater habitats. EPA's chronic water quality criterion
for malathion is 0.1 pg/L (equivalent to 0.1 part per billion) for both fresh
water and salt water. This criterion is near or below the limit of detection
for malathion using standard analytical techniques. By comparison, the
California Department of Fish and Game (CDFG) water quality criteria
for malathion (based on acute exposure) are 3.54 pg/L for freshwater and
10 pg/L for saltwater. The criteria for aquatic life are quite a bit lower
than for human drinking water—the California Department of Health
Services (CDHS) has established a Health Advisory Level of 160 pg/L
for malathion in human drinking water.

Some directly sprayed water within the treatment area could have
malathion concentrations exceeding the EPA chronic freshwater and
saltwater criteria immediately following malathion aerial bait application.
The concentrations of malathion in unprotected freshwater bodies
immediately after treatment during the 1997 Cooperative Medfly
Eradication Program in Florida ranged from below the detection limit
(less than 0.1 ppb) to 460 ppb (USDA, APHIS, 1997). Environmental
fate modeling predicted that in directly sprayed water bodies greater than
6 ft deep, malathion concentrations immediately after spraying were

11 pg/L or less. Shallow water bodies were estimated to have higher
concentrations (e.g., greater than 64 pg/L in water less than 1 ft deep).
The modeling data are consistent with monitoring data from past
programs. Malathion concentrations in aquatic habitats would decrease
readily over time because of the chemical degradation, biological
metabolism, and water flow into and out of the water body. Modeling
predicts that malathion concentration decreases rapidly in flowing water
and in water bodies with drainage outlets. For shallow water bodies in
which CDFG water quality criteria may be exceeded for a short time,
natural degradation processes make it unlikely that chronic exposures
could result from program activities.
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(c) Air Quality

Because of malathion's low volatility, high concentrations are unlikely to
be detected in air. However, because of agricultural and other uses, low-
level background residues of malathion may be present in the air at
certain locations. The California Department of Food and Agriculture
has documented malathion residues in the air of several urban cities that
arise from non-government use of the pesticide. The atmospheric vapor
phase half-life of malathion is 1.5 days (HSDB, 1990).

Criteria pollutants (pollutants for which maximum allowable emission
levels and concentrations are enforced by State agencies) will be
produced by internal combustion engine fuel consumption during control
activities. Effects will be localized and minimal compared with vehicular
activities in urban areas.

(2) Spinosad
(a) Land Resources

The persistence of spinosad bait in soil is related to a variety of factors,
including the soil's microbial activity and organic matter content.
Spinosad exposed to sunlight on the surface of soil can be expected to
degrade readily with a half-life from 8.68 days for spinosyn A to

9.44 days for spinosyn D (Dow Agrosciences, 1998). The residues in bait
could persist longer (protected from sunlight), but degradation would be
rapid when exposed to precipitation and weathering. Although spinosyn
A is highly water soluble, it has a high octanol/water partition coefficient
that results in strong adsorption to organic matter (Borth et al., 1996).
Spinosyns A and D are immobile in soil and will not leach into
groundwater (EPA, 1998). The half-lives in pre-sterilized soils were
substantially longer than in unsterilized soils and the degradation in soils
has been largely attributed to microbial action (Hale and Portwood,
1996).

Environmental fate modeling using GLEAMS predicted concentrations
of spinosad in the upper centimeter of soil were highest immediately
following application. Spinosad concentrations ranged from a high of
0.0006 pg/g for the Floridian ecoregion (6) to a low of 0.0004 ng/g for
the California Central Valley and Coastal ecoregion (1). The strong
adsorption to organic matter in soil would prevent movement into lower
soil layers.
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(b) Water Resources and Quality

Surface water contamination may occur from direct applications or runoff
from treated plants and soils, particularly if a rainfall occurs soon after
application. The degradation of spinosad is rapid, particularly in the
presence of sunlight. The half-life of spinosad on foliage of cotton was
determined to be 3.4 hours. Degradation of spinosad in water is mostly
by photolysis (decomposition induced by light) and the half-life in tap
water under sunlight was determined to be less than a day (Borth et al.,
1996).

Environmental fate modeling predicted that in directly sprayed water
bodies greater than 6 ft deep, spinosad concentrations immediately after
spraying were 0.016 ug/L or less. Shallow water bodies were estimated
to have higher concentrations (e.g., 0.102 pg/L spinosad in water less
than 1 ft deep). Modeling predicts that spinosad concentrations decrease
rapidly in flowing water and in water bodies with drainage outlets. For
shallow water bodies, natural degradation processes make it unlikely that
chronic exposures could result from program activities.

(c) Air Quality

Because of low volatility (low vapor pressure), high concentrations are
unlikely to be detected in air. Sunlight exposure of spinosad is expected
to result in rapid photodegradation. This rapid degradation in sunlight
indicates that residues will not persist in the atmosphere. Any drift from
aerial applications would be expected to readily deposit on surfaces of
leaves or soil.

Criteria pollutants (pollutants for which maximum allowable emission
levels and concentrations are enforced by State agencies) will be
produced by internal combustion engine fuel consumption during control
activities. Effects will be localized and minimal compared with vehicular
activities in urban areas.

(3) SureDye
(a) Land Resources

The persistence of SureDye bait in soil is related to a variety of factors,
including the soil's microbial activity, pH (relative acidity), and organic
matter content. Phloxine B exposed to sunlight on the surface of soil can
be expected to degrade readily with a half-life of about an hour (Heitz
and Wilson, 1978). The residues that are carried below the soil surface
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would be expected to persist about 4 days. The high water solubility
(RTECS, 1994a) and low lipophilicity (Valenzano and Pooler, 1982)
indicate that this compound does not adsorb readily to organic matter, but
its rapid degradation makes it unlikely that detectable quantities of
phloxine B would leach to groundwater.

Environmental fate modeling using GLEAMS predicted concentrations
of phloxine B in the upper centimeter of soil were highest immediately
following application. Phloxine B concentrations ranged from a high of
0.0182 pg/g for the Southeastern and Gulf Coastal Plain ecoregion (4) to
a low of 0.0079 pg/g for the Southwestern Basin and Range ecoregion
(2). Following a rainstorm, the concentrations of phloxine B would be
expected to decrease in the upper 1 centimeter (cm) of soil, but increase
slightly in the lower soil layers.

(b) Water Resources and Quality

Surface water contamination may occur from direct applications or runoff
from treated plants and soils, particularly if a rainfall occurs soon after
application. The degradation of phloxine B is rapid, particularly in the
presence of sunlight. The half-life of phloxine B on foliage ranges from

1 to 6 days. Degradation of phloxine B in water is mostly by photolysis
(decomposition induced by light). The half-lives of phloxine B in tap,
stream, and sea water under sunlight range from 10 to 26 minutes (Li

et al., 1997; Wang et al., 1998).

Environmental fate modeling predicted that in directly sprayed water
bodies greater than 6 ft deep, phloxine B concentrations immediately
after spraying were 0.983 pg/L or less. Shallow water bodies were
estimated to have higher concentrations (e.g., 6.447 ng/L phloxine B in
water less than 1 ft deep). Modeling predicts that phloxine B
concentrations decrease rapidly in flowing water and in water bodies with
drainage outlets. For shallow water bodies, natural degradation processes
make it unlikely that chronic exposures could result from program
activities.

(c) Air Quality

Because of low volatility, high concentrations are unlikely to be detected
in air. The evaporation rate of xanthene dyes was determined to be
negligible (CHEMHAZIS, 1994). Sunlight exposure of phloxine B is
expected to result in photodegradation (simultaneous
photodetoxification) with a half-life of approximately 1 hour (Heitz and
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Wilson, 1978). This rapid degradation in sunlight indicates that residues
will not persist in the atmosphere.

Criteria pollutants (pollutants for which maximum allowable emission
levels and concentrations are enforced by State agencies) will be
produced by internal combustion engine fuel consumption during control
activities. Effects will be localized and minimal compared with vehicular
activities in urban areas.

b. Soil Treatments
(1) Chlorpyrifos
(a) Land Resources

The half-life of chlorpyrifos in natural soils is about 30 days (EPA, OPP,
1992). When applied as a soil drench, chlorpyrifos tends to remain in the
upper 1 cm of the soil profile. Chlorpyrifos degrades most rapidly in
sandy loam soils, and least rapidly in organic soils. Studies show plants
take up very little chlorpyrifos or its metabolite TCP (3,5,6-trichloro-2-
pyridinol) following soil application (Smith ef al., 1967). Chlorpyrifos
tightly adsorbs to soil, and vertical movement is limited (Felsot and
Dahm, 1979; Pike and Getzin, 1981). Residues on plants degrade at half-
lives that range from 1 day to weeks and depend on application rates.

GLEAMS estimated chlorpyrifos concentrations in the upper 1 cm of the
soil, ranging from 7.56 ng/g in the Floridian ecoregion (6) to 10 pg/g in
the Mississippi Delta ecoregion (5), for the 1 pound (Ib) active ingredient
per acre (a.i./acre) application rate. Chlorpyrifos concentrations predicted
from the 4 1b a.i./acre application rate ranged from 30.22 pg/g in the
Floridian ecoregion (6) to 39.25 pg/g in the Lower Rio Grande Valley
ecoregion (3). Following a rainstorm, the highest concentrations of
chlorpyrifos were predicted to remain in the upper 1 cm of the soil.

(b) Water Resources and Quality

Surface water contamination from chlorpyrifos can occur following a
rainstorm because of runoff from the treated area. EPA has set water
quality criteria for aquatic life for chlorpyrifos in freshwater of

0.063 pg/L for acute exposure and 0.041 pg/L for chronic exposure. For
saltwater these criteria are 0.011 pg/L for acute exposure and 0.0056
pg/L for chronic exposure. Environmental fate modeling predicts little or
no runoff following small storms, but more runoff following a large

storm in two of the ecoregions—the Mississippi Delta and Floridian.
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Chlorpyrifos concentrations in runoff water from the soil drench area
were predicted to be 825 pg/L at 4 Ib/acre and 205 pg/L at 1 Ib/acre in
the Mississippi Delta ecoregion (5) and 725 pg/L at 4 lIb/acre and

189 pg/L at 1 Ib/acre in the Floridian ecoregion (6). Only a small volume
of runoff water in a 9 mi* program area (0.14%) would come from areas
treated with soil drenches. Concentrations of chlorpyrifos in surface
waters would be several orders of magnitude lower than the
concentration of chlorpyrifos in runoff water from the soil drench area.
In natural waters, chlorpyrifos adsorbs to sediments, reducing its
bioavailability.

(c) Air Quality

The photolysis half-life of chlorpyrifos in air is 2.27 hours (Klisenko and
Pis'mennaya, 1979, as cited in EPA, OPP, 1984). Approximately
0.27% of soil applied chlorpyrifos active ingredient will volatilize to air
in the first 24 hours. As with all soil drench treatments, there will be
little production of pollution by internal combustion engine fuel
consumption during control activities with chlorpyrifos.

(2) Diazinon
(a) Land Resources

Diazinon's half-life was reported to range from 1.5 weeks in clay loam
soils to 10 weeks in an organic soil (Getzin and Rosefield, 1966). In an
actual California Japanese beetle program, however, the half-life of
diazinon was reported to be only a few days. The persistence of diazinon
in soil increases with lower soil moisture content, increasing pH,
decreasing temperature, and increasing organic matter content. Fifty
percent of diazinon on a soil surface degraded after 24 hours of exposure
to light (Burkhard and Guth, 1979). Microbial degradation of diazinon is
a major source of its breakdown (Getzin, 1967; Getzin, 1968; Miles et
al., 1979). Diazinon leaches very slowly in soil and is unlikely to reach
groundwater (Sumner ef al., 1987).

When applied as a soil drench, diazinon tends to remain in the upper

10 cm of the soil, with the majority of the chemical found in the upper
I cm. In turf grass, 96% of the diazinon remained in the top 10 mm of
turf; an increase in irrigation caused diazinon to break down more
quickly, but did not increase leaching of the pesticide into the soil
(Branham and Wehner, 1985). There is a possibility of plant uptake of
diazinon from treated soil; however, breakdown in plant tissue is rapid
(Lichtenstein et al., 1967). Environmental fate modeling (GLEAMS)
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predicts diazinon concentrations in the upper 1 cm of soil ranging from
11.81 pg/g in the Southeastern and Gulf Coastal Plain ecoregion (4) to
24.85 ng/g in the Southwestern Basin and Range ecoregion (2).

(b) Water Resources and Quality

Surface water contamination from diazinon can occur following a
rainstorm because of runoff from the treated area. Environmental fate
modeling predicts little or no runoff following small storms, but more
runoff following a large storm in the Mississippi Delta ecoregion (5) and
the Floridian ecoregion (6). Diazinon concentrations in runoff water
from the soil drench area were predicted to be 25.1 pg/L in the
Mississippi Delta ecoregion (5) and 0.4 pg/L in the Floridian ecoregion
(6). Only a small volume of runoff water in a 9 square mile program
area (0.14%) would come from areas treated with soil drenches.
Concentrations of diazinon in surface waters would be several orders of
magnitude lower than the concentration of diazinon in runoff water from
the soil drench area.

(c) Air Quality

Diazinon volatilizes only slightly from soil (Burkhard and Guth, 1981).
Air volatility of diazinon applied to soil in an orchard was 2.4% of
applied active ingredient within the first 24 hours following application,
0.93% the second day, 0.11% the third day, 0.09% the fourth day, and
was negligible thereafter (Glotfelty et al., 1990). Consequently, little or
no diazinon would be expected to be detected in the air following a
treatment. Because diazinon is applied as a soil drench, there will be
little pollution produced by internal combustion engine fuel consumption
during control activities.

(3) Fenthion
(a) Land Resources

Under aerobic soil conditions the half-life of fenthion is 24 hours (EPA,
OPP, 1992). Fenthion residues in a column of loam soil leached with
570 mm (22.5 inches of rain in a 45-day period, but the majority of the
residues remained in the upper 4 cm (approximately 2 in) of soil (EPA,
1988a). Leaching would not appear to be a major concern from soil
applications for fruit fly control. Some uptake of fenthion by plants
(0.5% to 2% of applied active ingredient) has been observed following
soil applications (Sirharan and Suess, 1978). Plant residues do not
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appear to be persistent except under silage conditions (Bowman et al.,
1970).

EPA's environmental fate data base is incomplete. However, it is clear
that fenthion degrades by aerobic microbial metabolism with calculated
half-lives of <1 day in an aerobic soil metabolism study and 11 days
under anaerobic aquatic conditions (EPA, OPP 1998). Fenthion is more
persistent in pond water (half-life of 1.5 days) but the presence of
sediment reduces the chemical's bioavailability because fenthion will
sorb to sediment.

Using GLEAMS, predicted fenthion concentrations in the upper 1 cm of
soil ranged from 4.50 pg/g in the Southeastern and Gulf Coastal Plain
ecoregion (4) to 8.19 pg/g in the Mississippi Delta ecoregion (5).
Following a rainstorm, fenthion concentrations were predicted to be
higher in the 1 to 10 cm soil layer than in the top centimeter.

(b) Water Resources and Quality

Surface water contamination from fenthion may occur after a rainstorm if
there is runoff from the area drenched with fenthion. Environmental fate
modeling predicts little or no runoff following small storms, but more
runoff following a large storm in the Mississippi Delta ecoregion (5) and
the Floridian ecoregion (6). Fenthion concentration in runoff water from
the soil drench area were predicted to be 85 pg/L in the Mississippi Delta
ecoregion (5) and 24 ug/L in the Floridian ecoregion (6). Only a small
volume of runoff water in a 9 mi* program area (.14%) would come from
areas treated with soil drenches. Concentrations of fenthion in surface
waters would be several orders of magnitude lower than the
concentration of fenthion in runoff water from the soil drench area.

(c) Air Quality

No studies of the fate of fenthion in air are available. Based on chemical
properties, approximately 0.1% of applied fenthion active ingredient
would be expected to volatilize from soil in the first 24 hours. Air
contamination from soil applications for fruit fly control would not
appear to be a major concern. There will be little production of pollution
by internal combustion engine fuel consumption during control activities
with fenthion.
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c. Fumigation
(1) Methyl Bromide
(a) Land Resources

After commodity fumigation, methyl bromide gas is vented into the
atmosphere where it dissipates. Methyl bromide is not expected to reach
soil; however, any methyl bromide that might reach soil breaks down to
inorganic bromide residues and methanol with a half-life of 3 to 7 days
(EPA, 1992).

(b) Water Resources and Quality

The solubility of methyl bromide in water is low. The half-life in water
is 6.63 hours (Wegman et al., 1981). Preliminary EPA groundwater
monitoring data show no detectable methyl bromide.

(c) Air Quality

Methyl bromide is highly volatile and disperses rapidly when released or
vented from a fumigation chamber. However, methyl bromide is heavier
than air and can accumulate briefly in low areas; treatment facilities,
therefore, must be designed to avoid exposure to applicators or the
general public in areas downwind from treatments. Long-term toxicity in
air or half-life in air is not relevant because dispersal is so rapid. Several
environmental groups petitioned EPA to classify methyl bromide as a
class I ozone depleting chemical. Since then, EPA ordered that U.S.
companies phase out production of methyl bromide by the year 2005.
Under the Montreal Protocol agreements, quarantine uses of methyl
bromide will be continued (as of the date of this writing). The relative
importance of methyl bromide in ozone depletion, however, is subject to
fundamental uncertainties. Halogen gases (the class of compounds which
includes bromine) have been implicated in ozone destruction in the
stratosphere (mid-atmosphere); ozone forms a layer around the earth
which protects the surface from excessive ultraviolet light exposure.
Chlorine from sources such as chlorofluorocarbons (CFCs) is believed of
primary importance in ozone depletion (Solomon ef al., 1986).

CFCs have long half-lives in the atmosphere (80 to 100 years), but
methyl bromide has a half-life in the stratosphere of only 1.6 years or less
(Mix, 1992). Aerosols from marine wave action have been assumed to
account for the vast majority of atmospheric bromine (Sturges and
Harrison, 1986). Estimates of the contribution of industrial and
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agricultural sources to atmospheric bromine levels range from less than
10 to 35% (Prather et al., 1984; Wofsy et al., 1975). Reactions of
combinations of bromine and chlorine with ozone have been modeled;
however, bromine's actual contribution to ozone depletion is unclear
(McElroy et al., 1986). Even if atmospheric bromine may contribute to
ozone depletion, the extent of the contribution from agricultural methyl
bromide uses is uncertain.

d. Mass Trapping and Other Methods

Mass trapping involves the use of natural or synthetic lures to attract fruit
flies to traps, bait stations, sticky panels, wicks, or fiberboard squares,
where they are killed, either by becoming stuck to a sticky substance or
by being exposed to minute quantities of pesticide. Lures used include
nulure, cuelure, trimedlure, and methyl eugenol. A new three-component
lure has been developed for use in traps that consists of ammonium
acetate, putrescine, and trimethylamine. This has been proposed for use
in wet trapping, but dry trapping applications are being investigated
further. Chemicals used include borax, dichlorvos, malathion, naled, or
phloxine B (SureDye).

Traps containing lures and insecticides are used for detection trapping,
delimitation trapping, monitoring of populations, and mass trapping.
Three kinds of traps are used to detect fruit flies: the Jackson trap, the
McPhail trap, and the yellow panel sticky trap. For mass trapping, the
inexpensive Jackson trap or the yellow panel traps are normally used.
The nature of these traps (which use a sticky substance to trap the fruit
flies) minimizes the potential for adverse effects to the physical
environment. No direct effects to soil or water are anticipated. Although
some volatilization of insecticides is known to occur from some traps
(particularly with dichlorvos and naled), the effects to air quality outside
the trap are still negligible because of the small quantities involved.
Depending on the frequency of monitoring and replacement of traps,
slight soil impacts could result from vehicular and foot traffic.

The fruit fly male annihilation technique involves traps, sticky panels,
bait stations, or spot treatments of lure-insecticide mixture to tree trunks,
utility poles, and fences using hand-held equipment. Spot treatments are
made from slow-moving vehicles. The placement of spot treatments is
generally out of the reach of the general public. Although insecticide
could be washed by rainfall from the spot treated, the small amount of
insecticide that could be carried to soil or in runoff water following rain
would have negligible effects on soil or water resources and quality. Use
of spot treatments, bait stations, or sticky panel traps to attract male fruit
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flies is not expected to directly affect soil, water, or air resources.
Depending on the frequency of spot treatments, slight soil impacts could
result from vehicular and foot traffic.

Cordelitos (30-mm long wicks containing cuelure and naled) and wood
fiberboard squares (20 cm” wood chips with cuelure and naled) are also
used in mass trapping. These devices can be applied aerially in rural or
agricultural areas, and have been shown to be effective on melon fly. The
low concentration of insecticide and the low quantities of the devices
used in program applications are insufficient to adversely affect soil, air,
or water resources and quality.

C. The Human Population

Risks to human health and safety are analyzed quantitatively and
qualitatively in this section by alternative. These risks associated with
chemical, nonchemical, and combined fruit fly control methods were
analyzed. The primary concern for impacts to human health in the fruit
fly program relates to the potential effects of the chemical insecticides.
Most of this section is taken from the Human Health Risk Assessment for
APHIS Fruit Fly Programs (APHIS, 1998a) and the Spinosad Bait Spray
Applications Human Health Risk Assessment (APHIS, 1999a), and these
documents are incorporated by reference into this EIS. This section also
covers principal related issues to human health such as environmental
justice, hypersensitivity, noise, potential psychological effects,
socioeconomics, cultural resources, and visual resources.

This section summarizes the potential risks to human health and safety
from the implementation of nonchemical methods to control fruit fly
populations. Nonchemical methods of fruit fly control include sterile
insect technique, physical control, cultural control, biological control and
biotechnological control.

a. Sterile Insect Technique

Effects on the human population from the use of sterile insect technique
(SIT) as a control method are unlikely. The public should not be affected
at all, unless by inadvertent involvement in an airplane or ground vehicle
accident. The unique design and shielding of the equipment at fly-rearing
facilities prevents workers from being accidentally exposed to the
radiation used to sterilize the fruit flies. During release of the flies, a
worker on the back of a truck could be at risk of being involved in a
vehicle accident. However, safety controls are built into the program to
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minimize accidental injury to workers. The rearing and release of sterile
fruit flies is expected to have little, if any, impact on human health and
safety. (If SIT is used in combination with chemical control methods as a
part of integrated control, then the risks associated with the use of those
chemicals would also apply.)

b. Physical Control

Physical controls, including fruit stripping and host elimination, are not
likely to have health or safety effects on the human population. Human
health risks are limited to workers involved in mechanical accidents
resulting from the stripping of fruits and removal of host plants, and from
subsequent disposal. Because of environmental considerations, time
constraints, and economic concerns, host elimination generally is
considered undesirable and is done only on an extremely limited basis.
Therefore, the main human health risks from physical controls would be
to workers performing fruit stripping and disposal of the fruits.
Accidents resulting from these tasks could include falls from trees or
ladders, or injuries resulting from carrying heavy loads, or from burning
or burying the infested material. One risk to workers picking infested
fruits is exposure to unknown pesticide residues that may have been
applied by the grower or homeowner. However, workers are required to
wear gloves, which would protect them from most exposures. For the
most part, physical controls do not pose health and safety concerns,
except for the possibility of occasional accidents.

c. Cultural Control

The cultural controls that could apply to the fruit fly program include
clean culture, special timing of planting or harvesting, and the use of
resistant varieties. None of these control methods is likely to be effective
alone, but as individual methods, none represent any risk to human health
or safety. However, if used solely in an effort to eradicate fruit flies, the
effects to human health would be similar to those from other ineffective
eradication efforts. These effects would include exposure to unknown
types and concentrations of pesticide residues from applications by the
grower or homeowner, and the possibility of occasional accidents.

d. Biological Control

Biological control has not yet been shown to be effective for fruit fly
control programs, and therefore, probably would not be used alone. The
method itself poses little, if any, risk to human health and safety.
However, there is much about biological control that remains unknown,
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leaving the question of safety open. As with other methods that, when
used alone, prove ineffective in eradicating a pest, the risk to humans
could come from exposure to unknown types and quantities of pesticide
residues that growers or homeowners have applied to protect their crops.

e. Biotechnological Control

Biotechnological control is a potential future control method, and is
presently in the testing stage. The actual risks to human health and safety
will remain largely unknown until the methods are developed. The
process of genetic engineering used to produce the organisms necessary
to control insect pests may involve some risks. Radiation or chemical
mutagens could be used to alter reproductive capability in the pest, or
disrupt other life systems. Under these circumstances, workers could be
exposed to radiation or chemicals with adherent potential for risk.
However, laboratories involved in these procedures are required to adhere
to good laboratory practices which minimize risk to the workers.

f. Cold Treatment

All cold treatments are conducted in approved facilities under strict
supervision. This treatment is only applicable to certain approved
commodities. The necessary restrictions (duration of treatments and
approval of facilities) and availability of facilities for cold treatment are
likely to continue to limit the use of this treatment. The impacts on the
human health would not be expected to differ from those resulting from
cold storage facilities of comparable size. The strict supervision of these
treatments ensures that program personnel and the general public do not
enter the cooling chambers during treatment. The use of cold treatment is
expected to have negligible adverse effect on human health.

g. Irradiation Treatment

Irradiation treatments are conducted in approved facilities in accordance
with stringent safety guidelines. The use of this treatment method is
limited to certain approved commodities that are compatible with its
application. The irradiation equipment is designed to release radiation to
the regulated commodity only. There is negligible stray radiation from
proper equipment use. Monitoring for stray radiation at facilities has
demonstrated only ambient background radiation levels at plant
boundaries. The treated commodity does not retain any radioactivity
from the exposure and poses no risks to humans. Irradiation equipment
at approved facilities is checked on a regular basis by the USDA
Radiation Safety Staff in accordance with standards set by the Nuclear
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Regulatory Commission. No problems have been associated with the use
of irradiation equipment under APHIS permits. Equipment design and
shielding ensure negligible risk to workers at these facilities.

h. Vapor Heat Treatment

All vapor heat treatments are conducted in approved facilities under strict
supervision. This treatment is only applicable to certain heat tolerant
commodities. The necessary restrictions (duration of treatments and
approval of facilities) and limited availability of facilities for vapor heat
treatment are likely to continue to restrict the use of this treatment. The
strict supervision of these treatments ensures that program personnel and
the general public do not enter the vapor heat chambers during treatment.
The use of vapor heat treatment is expected to have negligible adverse
effect on human health.

2. Chemical This subsection provides information about the assessment of potential
Control risks to human health from program chemical control methods. The
Methods introductory paragraphs summarize the methodology used in the human

health risk assessment (APHIS, 1998a). This is followed by descriptions
of potential risks from each type of control method (e.g., bait spray
application, soil treatment, fumigation) for the specific pesticides
available in each program control application. The discussion for each
pesticide summarizes the hazard of the chemical, the potential public and
workers' exposure to that chemical, and the quantitative and qualitative
risks associated with the estimated doses to humans. The discussions for
those chemical control methods with lower exposures or lower hazard
(e.g., fruit fly male annihilation technique, trapping, cordelitos, and wood
fiberboard square applications) are presented as a brief summary of the
findings from the Human Health Risk Assessment (APHIS, 1998a).

Models and equations used in the human health risk assessment to
estimate exposure and dose to humans were based on methodologies
developed and used by EPA in risk assessments for chemicals under its
regulatory control (e.g., EPA, OHEA, 1990; EPA, OHEA, 1992; EPA,
ORR, 1988). Refer to the Human Health Risk Assessment for APHIS
Fruit Fly Programs (APHIS, 1998a) for greater detail on APHIS use of
those methodologies. Potential exposure concentrations in or on various
media, i.e., water, soil, and vegetation, were determined from application
rates and the results of the environmental fate models. The risk
assessment considered oral, dermal, and inhalation exposures, both single
and multiple-route of exposure, in some cases. Absorption through the
skin was estimated based on methodologies recommended by EPA (EPA,
OHEA, 1992). Routine, extreme, and accidental scenarios were modeled
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for the general public in the treatment area and for workers in the
program. Average population values of human characteristics that
greatly influence exposure and dose, e.g., body weight, consumption
patterns, and activity patterns, were taken from Exposure Factors
Handbook (EPA, OHEA, 1990). In some cases, estimates of doses to
workers were based on modifications to literature-based experimentally
determined exposures or doses of other pesticides to workers performing
similar tasks.

Quantitative toxicological assessments involve the derivation of dose
levels associated with a regulatory risk goal. These derivations are
termed regulatory risk values (RRVs) in this document. The risk
assessment protocol for the determination of the RRV is described in
greater detail in the Human Health Risk Assessment for APHIS Fruit Fly
Programs (APHIS, 1998a). These values are estimates (with inherent
uncertainty) of the dose to which an individual can be exposed over a
specified period of time without an appreciable risk of adverse effects.
RRVs are conceptually similar to a number of other toxicological
assessments conducted by various governmental agencies, and were
derived using methods similar to those used by EPA for deriving
reference doses (RfDs) and reference concentrations (RfCs) and those
used by the Agency for Toxic Substances and Disease Registry (ATSDR)
for deriving minimum risk limits (MRLs). An attempt was made to
determine the most sensitive toxicological endpoint or effect, and one
that increased in severity as dose increased. An "experimental threshold"
dose was selected, which is the highest dose in a series of doses causing
the effect that is below any dose associated with any adverse effect.

To derive the RRV, the identified experimental threshold was divided by
an uncertainty factor intended to account for differences between the

experimental exposure and the conditions for which the RRV was being
derived. Tenfold uncertainty factors were generally used to account for:

1. Variation in sensitivity among members of the human population,
Uncertainty in extrapolating animal data to humans,

3. Uncertainty in extrapolating from less than chronic No Observed
Adverse Effect Levels (NOAELSs) to chronic NOAELs (where
NOAEL is the highest dose level of a chemical that, in a given
toxicity test, causes no observed adverse effect in the test
animals), and

4. Uncertainty in extrapolating from the Lowest Observed Adverse
Effect Level (LOAEL) to NOAELs (where LOAEL is the lowest
dose level of a chemical that, in a given toxicity test, causes an
observable adverse effect in the test animals).
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The tenfold uncertainty factor to account for variability among the human
population was omitted when deriving the RRV for workers, under the
assumption that the special disease conditions or impaired physical states
that it was intended to account for among sensitive groups of the general
population usually are not found in the workforce. Acute, subchronic,
and chronic RRVs have been derived for various exposure durations.

Quantitative risk characterization was accomplished by comparing the
exposure assessment with the toxicological assessment to determine a
hazard quotient (HQ). When appropriate, all relevant routes of exposure
were considered to derive a composite HQ. An HQ that approached or
exceeded one (that is, when the exposure dose approached or exceeded
the RRV) was generally associated with a cause for concern for adverse
effect in the exposed population. In most cases, an HQ greater than one
constituted unacceptable risk. However, in some cases, the uncertainties
associated with the exposure and toxicological assessments resulted in a
lack of confidence in the HQ. Therefore, a qualitative judgment was
required to characterize the risk involved when the dose was above the
RRV.

a. Bait Spray Applications

Bait spray applications may be applied aerially from airplanes or
helicopters, or to foliage from the ground using either backpack or pump-
up sprayers, or truck-mounted sprayers. Although the application rate per
acre treated is the same for both application methods, there is less
likelihood of public exposure from ground applications than from aerial
applications because ground applications more precisely targeted and
there is substantially less off-site drift. The risk to workers depends upon
the type of application and their activity, and is expected to be different
from the risk to the public. Therefore, risks to the public and to workers
were analyzed separately.

(1) Malathion Aerial Application
(a) Hazard Assessment

Malathion is an organophosphate insecticide whose mode of toxic action
is primarily through acetylcholinesterase (AChE) inhibition (Smith,

1987; Klaassen et al., 1986). At low doses, the symptoms include slight
ACHhE inhibition in humans as well as effects such as nausea, sweating,
dizziness, and muscular weakness. The effects of higher doses of
malathion may include irregular heartbeat, elevated blood pressure,
cramps, convulsions, and respiratory failure. However, AChE inhibition
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can be measured in blood at levels much below that which causes
symptoms; therefore, adverse health effects do not necessarily result from
all levels of AChE inhibition.

Generally, complete toxicity data are unavailable for individual
formulations of pesticides. The malathion bait formulation is no
exception. In these cases, regulatory values established by EPA and other
agencies have been based on the toxicity characteristics of the technical
grade (or pure) chemical or other similar formulations of the pesticide. It
is this information that has been reviewed and incorporated into this
hazard assessment of malathion. The acute oral toxicity of malathion is
slight to humans (U.S. DHHS, NIOSH, OSHA, 1978). Malathion's acute
toxicity by the dermal route is minimal and malathion is considered one
of the least dermally toxic of the organophosphorus insecticides (EPA,
OPP, 1989b). Malathion is a very slight dermal irritant and a slight eye
irritant (EPA, OPP, 1989b). Studies of acute delayed neurotoxicity have
been negative (EPA, OPP, 1989b).

Testing also indicates relatively low chronic toxicity. The human RfD
was established at 0.02 milligrams per kilogram per day (mg/kg/day)
based upon no AChE inhibition at a higher concentration (0.23
mg/kg/day) and applying an uncertainty factor of 10 (Moeller and Rider,
1962; EPA, OPP, 1989b). Malathion may be immunosuppressive and
immunopathologic in vitro at high concentrations (Desi et al., 1978;
Thomas and House, 1989). Reproductive and teratology studies are
outstanding data requirements of EPA for reregistration of malathion
(EPA, OPTS, 1990), but adequate data are available for determining a
teratogenic NOEL based upon a study of rabbits (25 mg/kg/day) (EPA,
OPP, 1989b).

Carcinogenicity, mutagenicity, and genotoxicity tests have included many
results that are clear and some that are equivocal. The tests for
carcinogenicity provide either negative or equivocal data. EPA has
classified malathion as having "suggestive evidence of carcinogenicity,
but not sufficient to assess human carcinogenic potential." This indicates
that any carcinogenic potential of malathion can not be quantified based
upon the weight of evidence determination used in this classification.
EPA is continuing to review the carcinogenic potential of malathion and
any decisions by APHIS regarding future program actions will take into
account the findings provided by EPA in regard to this issue. Malathion
does not induce gene mutations in bacteria, but can cause chromosomal
damage to mammalian cells (WHO, IARC, 1983). Malathion may be an
alkylating agent of DNA nucleic acids (Griffin and Hill, 1978).
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An assessment of acute health effects from a Medfly eradication project
in Santa Clara County, California, in 1981, (Kahn et al., 1992) indicated
that there was no detectable increase in reported symptoms or acute
illnesses attributable to malathion exposure from individuals in a
treatment area when compared with a nontreatment area. Independent
review of the human health risks of malathion bait spray applications was
made by CDHS (1991). Their health risk assessment reviewed the risks
comprehensively and concluded that "malathion appears to be a relatively
safe pesticide, particularly in the small amounts used in aerial malathion-
bait. For the majority of citizens in an aerial application area, we are
confident that there is no significant risk to health. Notwithstanding this,
though, for certain individuals with higher than normal contact with the
malathion-bait or with unusual susceptibility, there may be enough
exposure to warrant some concern." Our risk assessment also recognizes
these potential hazards and concurs with these findings.

(b) Exposure Analysis

Calculated doses of malathion from aerial applications were determined
for routine, extreme, and accident scenarios. Calculated doses of
malathion determined for single route exposure scenarios to the general
public range from 4.3x10° mg/kg/day for a routine exposure scenario (a
child incidentally ingesting a very small amount of soil from an area that
had been aerially sprayed) to 9.3x107 mg/kg/day for an extreme exposure
scenario (an adult contacting sprayed vegetation before the malathion bait
spray dried). Calculations of groundwater concentrations were
determined by using the leaching output for pervious ground surfaces
(soil) from the GLEAMS model assuming a 2-year storm 24 hours after
application (extreme), 48 hours after application (routine Florida), or

72 hours after application (routine California). Calculations for runoff
water assumed a Y2-inch rainfall at the same intervals, but used runoff
calculations from impervious surfaces.

Other exposure scenarios included an individual eating vegetation from a
backyard garden in a treated residential area and both dermal uptake and
inadvertent drinking of directly-sprayed chlorinated swimming pool
water contaminated with malathion and malaoxon. Other dermal
exposures included contact with sprayed vegetation and direct exposure
to the spray. Inhalation exposures were determined for breathing indoor
and outdoor air within the treatment area. Based on available monitoring
data, potential inhalation doses of malathion were not considered to be a
substantial concern. A calculated inhalation exposure to malaoxon for
the general public was 0.016 pg/m’ for a routine exposure scenario of an
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adult breathing indoor air for 16 hours and outdoor air for 8 hours from a
treated area.

Doses to workers involved in aerial application operations were
calculated based upon routine, extreme, and accident scenarios.
Calculated doses of malathion determined for single route exposure
scenarios to workers range from 3.0x10* mg/kg/day for a routine
exposure scenario for a mixer/loader to 8.4x10 mg/kg/day for an
extreme exposure scenario for the ground personnel, including kytoon
handlers, flaggers, and quality control crew. Exposures were also
determined for pilots of the applicator airplanes. Data from pesticide
studies of a surrogate chemical, 2,4-D, were the basis for calculations of
exposures to pilots (Nash et al., 1982) and mixers/loaders (Lavy et al.,
1987). For ground personnel, estimates of exposure were made from
previously monitored air levels and nominal application rates. The
calculated doses for ground personnel ranged from 6.2x107 to 8.4x10
mg/kg/day for various scenarios that involve spills of malathion
concentrate onto the skin.

(c) Quantitative Risk Assessment

The regulatory reference values (RRVs) for malathion used in this risk
assessment were 0.02 mg/kg/day for the public and 0.2 mg/kg/day for
workers, both derived from a NOEL for AChE inhibition (0.23

mg/kg/day).

The HQs determined for the general public indicate that there are no
unacceptable risks of adverse effects from malathion exposure from
drinking or contact with groundwater or runoff water, or swimming in or
inadvertently drinking swimming pool water (which also takes into
consideration exposure to malaoxon). Inhalation of malathion was not a
major route of concern, even when the risk assessment was modified with
reasonably conservative assumptions to consider levels of malaoxon in
air. The scenarios that considered soil consumption by children, even in
cases of pica behavior, resulted in HQs of less than 1, and therefore no
unacceptable risks. Pica may be defined as a pathological behavior
characterized by the persistent eating of nonnutritive, generally nonfood,
substance. There was some cause for concern with HQs greater than

1 from the scenarios representing an adult contacting contaminated
vegetation or consuming contaminated vegetation, although both were
extreme exposure scenarios that would be preventable by providing
warnings. The routine exposure scenario of an adult consuming
contaminated vegetation resulted in an HQ of less than 1.
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Based on the HQs determined for the exposure scenarios for aerial
application workers, there were no unacceptable risks for pilots,
mixer/loaders, or the ground personnel. The scenario for the ground
personnel incorporated exaggerated exposure conditions which
encompass accidental exposures.

In addition, program operational procedures prevent unacceptable risks
from exposures to pesticides. Workers are routinely tested for inhibition
of AChE, which, at low levels of inhibition, indicates exposure to
organophosphates but does not necessarily produce adverse health
effects. When AChE inhibition is demonstrated, that worker should be
prevented from continuing in any job that would further his exposure to
the organophosphate pesticides. Operational procedures also dictate that
program personnel be fully instructed in emergency procedures, and that
appropriate equipment for washing is available, in the event of accidental
pesticide exposure. Under the circumstances where a large quantity of
pesticide is spilled on a worker, personnel have the appropriate
equipment necessary to rinse the chemical off rapidly so that dermal
absorption is minimized. By preventing additional exposures after a
worker is showing AChE inhibition and by decreasing absorption of
pesticides through the skin, risks of systemic effects from exposures are
minimized.

(d) Qualitative Risk Assessment
Neurotoxicity

Neurotoxicity is any toxic effect on any aspect of the central or peripheral
nervous system. Such changes can be expressed as functional changes
(such as behavioral or neurological abnormalities) or as neurochemical,
biochemical, physiological, or morphological alterations. Malathion
poses a neurotoxic risk only as a consequence of inhibition of AChE. It
does not pose any risk of delayed neurotoxic symptoms or structural
neuropathy. The quantitative risk assessment of AChE inhibition
analyzes the only neurotoxic risks. As a result, no unacceptable
neurotoxic risks are anticipated other than those already presented in the
quantitative risk assessment.

Immunotoxicity

Immunotoxicity is any toxic effect mediated by the immune system, such
as dermal sensitivity, or any toxic effect that impairs the functioning of
the immune system. Malathion has been shown to be
immunosuppressive and immunopathologic to mammalian cells at high
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concentrations in vitro. Recent studies have shown that malathion may
alter immune functions in mammals in vivo (Rodgers and Ellefson,
1992). Histamine was elevated in the blood of rats and mice alter oral
exposure to malathion as low as 1 mg/kg (Rodgers and Xiong, 1997).
The corresponding no-effect levels for both rats and mice were

0.1 mg/kg. The histamine levels of the test animals returned to levels
comparable to control animals within 12 hours. Although cellular
immune response to exposure to a xenobiotic does not necessarily
constitute an adverse effect and this exposure is higher than program
exposures, application of uncertainty factors could place some potential
program exposures within regulatory reference values. None of the
regulatory agencies have considered this effect in rodents to be an
outcome of concern for adverse effects to humans. The implications of
these findings with respect to human immune system toxicity remain
unclear, but further research could help to clarify this issue.

Genotoxicity and Mutagenicity

Genotoxicity is a specific adverse effect on the genome (the complement
of genes contained in the haploid set of chromosomes) of living cells
that, upon the duplication of the affected cells, can be expressed as a
mutagenic or a carcinogenic event because of specific alteration of the
molecular structure of the genome. It results from a reaction with
deoxyribonucleic acid (DNA) that can be measured either biochemically
or, in short-term tests, with end points that reflect on DNA damage.
DNA is the genetic material of a cell.

Mutagenicity is an adverse effect that produces a heritable change in the
genetic information stored in the DNA of living cells. There is some
evidence that malathion may pose a genetic hazard at high concentrations
based upon some in vivo and in vitro cytogenetic studies where
chromosomal aberrations and reactivity with DNA had a weak
association to exposure, but the majority of studies do not support a
finding of any genetic hazard from malathion exposure (WHO, IARC,
1983; Griffin and Hill, 1978). The potential risk of clastogenic injury
increases if the high doses of malathion formulation contain sufficient
impurities. The premium grade malathion is of high purity, and
exposures resulting from applications are relatively low compared to the
thresholds for genotoxicity. Based upon this, there should be no
unacceptable risks of genotoxicity or mutagenicity from program
applications of malathion.

V. Environmental Consequences



Carcinogenicity

Carcinogenicity is an adverse effect that causes the conversion of normal
cells to neoplastic cells and the further development of neoplastic cells
into a tumor (neoplasm). A neoplasm is an altered, relatively
autonomous growth of tissue composed of abnormal (neoplastic) cells,
the growth of which is more rapid than, and not coordinated with, the
growth of other tissues. EPA has classified malathion as having
"suggestive evidence of carcinogenicity, but not sufficient to assess
human carcinogenic potential." This indicates that any carcinogenic
potential of malathion can not be quantified based upon the weight of
evidence determination used in this classification.

Guidelines for the expression of potential carcinogenic hazard are being
revised by EPA to accommodate the increased understanding of the
nature and causation of cancer. Historically, it was widely believed that
cancer was caused by a limited number of discrete chemical, physical, or
biological agents. It was assumed that this limited number of
carcinogenic agents could be readily determined and regulated to
eliminate cancer risks. This assumption that only certain compounds
cause cancer led to a non-threshold approach to regulation. The finding
of a positive result for cancer in an acceptable animal study, human
study, or through epidemiological study presumed the agent to be a
carcinogen. The finding of a negative result for cancer in these studies
was interpreted as indicative that the agent was either not carcinogenic or
the data were inadequate to classify the carcinogenic potential. This
widespread assumption that potential initiation and promotion of cancer
related to specific agents led EPA to issue guidelines on September 24,
1986, (51 Federal Register 33992-34054) to rank those agents according
to carcinogenic hazard potential based upon the weight of evidence.
Under these guidelines, chemical and other agents were identified as
human carcinogens (Group A), probable human carcinogens (Group B),
possible human carcinogens (Group C), not classifiable (Group D), or
having evidence of non-carcinogenicity (Group E). Although this
classification based upon positive or negative results could be used
readily for regulation of agents, it is widely recognized by the scientific
community that this approach does not adequately use the advances in
knowledge of carcinogenesis and risk assessment.

Today, scientists recognize that cancer is a highly complex, multifactorial
disease caused, in part, by endogenous (intrinsic) metabolic or other
imbalances associated with age or genetic makeup and, in part, by a wide
variety of exogenous (external) factors including diet, lifestyle, exposure
to ionizing radiation, and exposure to chemicals of natural or man-made

V. Environmental Consequences 107



origin. It is now known that initiation of cancer may be caused by cell
damage resulting from excess exposure to one or multiple agents and that
promotion of genetic errors from the cell damage may also be caused by
conditions or agents other than those causing the initial cell damage. It is
also widely recognized that there is a threshold for all agents to cause
carcinogenicity and the threshold for a given agent may be affected by the
endogenous and exogenous factors mentioned above. This realization
has led to changes in carcinogen regulation by some international
organizations. Likewise, EPA has prepared new categories to address
these issues and other advances in the understanding of carcinogenesis.
Their narrative descriptors of carcinogenic risk for potential agents in the
1999 proposed guidelines include the following: (1) carcinogenic to
humans, (2) likely to be carcinogenic to humans, (3) suggestive evidence
of carcinogenicity but not sufficient to assess human carcinogenic
potential, (4) not likely to be carcinogenic to humans, and (5) data are
inadequate for an assessment of human carcinogenic potential.
Classification of pesticides into a given category is based upon a weight
of evidence approach. These new rankings recognize the potential risk of
all agents to cause cancer, even if the actual occurrence is “not likely.”

Uses of most chemicals in APHIS' fruit fly control programs are expected
to be classified by EPA under the new guidelines as not likely to be
carcinogenic to humans based upon the weight of evidence. As part of
EPA’s pesticide reregistration process (for all pesticides registered prior
to 1984) and in compliance with the FQPA, it is expected that
carcinogenic potential will be reclassified for all registered pesticides.
Because of the changes in the terminology, this EIS' references to
carcinogenic potential may rely on the terminology used in either the
1986 guidelines or 1999 proposed guidelines.

A preliminary draft review by EPA of a previously submitted application
by APHIS for a 3-month renewal of the Section 18 Quarantine
Exemption for use of malathion bait to control Medfly in Florida
included an assessment of aggregate cancer risk from program use of
malathion. Their draft assessment was made based upon several
extremely conservative assumptions (no degradation, constant exposure,
and residues at tolerance level) and used the default cancer potency value
recommended by the Cancer Peer Review. The total aggregate cancer
risk determined by calculation to be 4.5 x 10”. The preparers have
indicated that their refinement of these risk calculations to more
realistically address the actual potential exposure will lower the risk
when their review is completed. Based upon existing data including
recent reviews, there are no unacceptable risks of carcinogenicity
anticipated for this program.
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Ocular (Eye) Toxicity

Review of animal studie